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1 0  INTRODUCTION 

This site specific Health and Safety Plan (HASP) addresses the hazards associated with each phase of site 
operation and establishes guidelines to protect project personnel, collocated workers, the general public, 
equipment, and the environment during the implementation of field activities associated with the Source 
Removal ALtion at the Mound Site, IHSS 113 This work will be conducted as an accelerated action 
under the Final Proposed Action Memorandum for the Source Removal at the Mound Site, IHSS 113 
(PAM) 

This work will adhere to the regulations and guidelines outlined in Occupational Safety and Health 
Administration (OSHA) Title 29 CFR 1926 65 Hazardous Waste Operations and Emergency Response, 
Department of Energy (DOE) Order 5480 9A, Construction Project Safety and Health Management," 
and DOE Title 10 CFR 835, Occupational Radiation Protection When not addressed in OSHA Title 
29 CFR 1926 65, all nonradiological work will be performed in accordance with Title OSHA 29 CFR 
1910 Safety and Health Regulations for General Industry or OSHA Title 29 CFR 1926 'Safety and 
Health Regulations for Construction 

In addition to this HASP an Auditable Safety Analysis was prepared and is included in Appendix A 

The specific activities to be performed are defined in Section 4 0 of this HASP The health and safety 
guidelines and requirements presented are based on a review ot available information and an evaluation 
of potential hazards This HASP outlines the health and safety procedures and equipment required for 
activities at this site to minimlze the potential for exposures ot field personnel Revisions to this HASP 
require approval from the RMRS Project Manager RMRS Radiological Coordinator RMRS Health and 
Safety Supervisor RMRS Radiological Safety Section Manager and SSOC Radiological Engineering 

This HASP applies to Rocky Flats Environmental Technology Site contractors, subcontractors, and 
visitors involved in operations management, or administration at the Mound Site 
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2 0 PROJECT PERSONNEL RESPONSIBILITIES 

The responsibiliues and autboriues of each individual relatlng to health and safety issues are presented 
below The project Health and Safety Organmtlon is shown la Figure 2 1 A pmjecf phone list 15 

presented in Table 2 1 

2 1  ALLPERSONNEL 

Each person is responsible fix the Mth and safety of themselves and them coworkers, Gor complemg 
tasks in a safe manner, and reportmg any unsafe acts or unantiupated hazards or a d i t i o n s  to the Project 
Manager, Si& S&y CHEW, or the Health and Safety Spialtst Ali persomd are xxqmsible for 
continuous adherence to this HASP during the performanee of thew wtwk No persen may work m a 
manner that conflicts with the safety and environmental precamons expmsed u3 this A e n t  

2 2 RMRS VICE PRESIDENT OR DESIGNEE 

The RMRS Vice President or designee is responsible for the followmg 
0 Liason activities between Ka~ser-Hill Envmnmental Restmation management and RMRS 

0 

0 

R O J e C t  IXWl~elllMlt, 
Providmg asswtnce to the Project Manager, and 
Issumg approval for restart of the p j e ~ t  following suspensm of actwtms 

2.3 PROJECTMANAGER 

The Project Manager is responsible for overall operations durtng fialdvvlork on the site including the health 
safety of project personnel during site activities The project manger is responsible h r  implementatton 
of  the HASP and protecting surrounding facildres and any potentially affected communrues The Project 
Manager’s specific health and safety duues mclude the foilowng 

0 

0 

0 

Managrng the devetopmmt and mplelllentation of the stte spscsfic HASP and Act~vity Hazard 
Analyses, 
Perfomg petiodic on site mspections to make cem that the HASP is h g  followed, 
Coordmatmg with the Site Safety officer and Health agd Safety Supervisor on health and safety 
matters, 
Ensuring that resources are avarlable b r  all health and safety requirements, 
Providing the appropriate momtorlag and safety equipment newwry for unplematmg this 
HASP, 
Suspending field activities if health and safety of personnel are endangered pendutg an evaluation 
by the Site Safety officer or the H d t h  and Safety Supervisor, 
Suspendmg field actwries for radiological safety issues ;urd w d t q  with Radmlogical Safety 

0 

0 

0 

a 
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Table 2 1 
Project Phone List 

Bell Briant 
Boitnott Clamce 
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Name 

Tyson Ann 

Ubias Lorenzo 

Wood Mark 

Yeater Judy 

Table 2 1 
Project Phone List (cont ) 

Com pany/Title Phone Pager Radm Home 

RMRS VP Env Restoration 4829 1011 420-2475 

SSOC RMRS Rad Safety Sec Mngr 8231 5507 

RMRS Field Supervisor 6689 5904 3796 

KH RCT 2397 

670-8928 

e Suspending individuals from field activities tor infractions of the HASP pending an evaluation 
by the Site Safety Officer and/or the Health and Safety Supervisor 
Ensuring that proper controls and work practices are in place following any unanticipated hazard 
or condition including necessary changes to the HASP or Activity Hazard Analyses, 

e 

e Escorting employees with injuries or illnesses to RFETS Medical 
e Implementing emergency procedures as required and 
0 Assisting in aaident investigations and implementing Lorrective actions to any unsate conditions 

2 4 HEALTH AND SAFETY SUPERVISOR 

The Health and Safety Supervisor is responsible for overall compliance with and implementation of the 
HASP The Health and Safety Supervisors responsibilities are as follows 

e 

Develop health and satety requirements for the project, 
Assist in the development of the site spe~ific Aitivity Hazard Analyses and the HASP, 
Approve the site speiitic Activity Hazard Analyses and the HASP 
Approve all changes to the site specitic Activity Hazard Analyses and the HASP, 
Provide health and safety assistance to the Site Safety Officer (SSO) and Health and Safety 
Specialists (HSS) 
Provide assistance to the SSO and HSS in addressing health and safety issues which cannot be 
solved in the field 
Conduct weekly health and safety inspections ot the project, 
Ensure prompt reporting of all accidents and iniidents and 
Maintain all required health and safety statistical information pertinent to employee hours worked 
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2 5 SITE SAFETY OFFICER fsso) 

The SSO is responsible fir on site compltance with and unplementatton of tbs HASP The SSO and 
ultimately the Project Manager are responsible for the safe conduct of ogetatlons The specific he&h 
and safety duties of the SSO mclude the following 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

2 6  

Develop the site specific Act~vity Hazard Analyses and the HASP, 
Reportmg to the Health and Safsty Supervisor and the Project Managm on health and safety 
matters, 
Providmg a copy of the HASP to all field crews, 
Ensurmg that current medical clearance and trammg documentatton ts available, 
Obtalnrng required health and safety equipment and m%mnwing equipment on the site, 
Conductmg daily pre-work health and safety briefings, 
Conductmg daily site health and safety lnspectmns and irmnediatdy COK~CW~ all deficiencies, 
Supervising the Health and Safecy Specdists, 
Immediately reporting all safszy-related midents or accidents to the Health aod Safety Supervisor 
and the Project Manager, 

and heat or cold stress momtoring, 
Maintainmg a health and safety log including momtoring remits aod obsewatmns, 
Suspendmg work or otherwlss limiting personnel exposures if ths HASP appears to be unsuitable 
or inadequate, or d the health or safety of personnel IS endangered, and 
Implementing emergency pnocedutes as r e q u d  

Overseeing or conducting requvcd health and safety monitoring such as air contamhnt 9 nose, 

HEALTH SAFEm SPECIALIST 0 

The HASP for the Mound Site Source Removal is implemented by the HSS The specific health and 
safety duties of the HSS mclude the fdiowing 

a 

a 

a 

0 

Assistmg the Site Safety Officer in implementing the HASP, 
Reportug to the Site Safety O#icer and the Field Supervmr on health and s a f q  matters, 
Asslstmg the Site Safety Officer in conducting daily pre-work health and safety btlefings, 
Immediately reporuns all sofsty-related incidents or accidents to the Site Safkty ofticer and the 
Field Supervisor, 
Conducting requued health Md safety monitoring such as au contiumLulot, mse ,  and heat or cold 
stress monitoring, 
Mamtaming a health and de$y log including momtormg results and obsenratrons, 
Directmg personnel to change work practices i f  existmg practices are deemed to be hazardous to 
the health and safety df  personnel, and 
Implementing emergency procedures as required 
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2 7 FIELD SUPERVISOR 

The Field Supervisor, in coordination with the Project Manager and the Site Safety Officer, will be 
responsible for the implementation of this HASP This will include communicating site requirements to 
all on site project personnel The Field Supervisors specific health and safety duties include the 
following 

Enforcing the requirements of the HASP, 
Suspending work, as required, to ensure personal safety and protection of property, or where life 
or property-threatening non-compliance with safety requirements is found, 
Ensuring site permits are obtained before work begins at each site, 
Notifying the Project Manager of any accidents, spills, or emergencies, 
Informing facility personnel of activities that will be carried out on a particular day, 
Communicating with the Site Safety Officer about the schedule of work at the facility, 
Ensuring that all site personnel have been given the proper medical clearance, 
Ensuring that all site personnel have met appropriate training requirements and have the 
appropriate training documentation at the site, 
Conducting daily site health and safety inspections and reporting all unsafe conditions to the Site 
Safety Officer, 
Implementing corrective actions to any unsate conditions and 
Implementing emergency procedures as required 

RADIOLOGICAL CONTROL TECHNICIANS AND RADIOLOGICAL ENGINEERING 

radiological engineer and radiological control technicians (RCTs) will be responsible for 
implementation of the HASP This includes communicating site radiological conditions to all on site 
project personnel and consultation with the Field Supervisor and the Project Manager The specific duties 
of the Radiological Engineer and the RCTs include the following 

Implementing radiological guide1 ines, 
Preparing the Radiological Work Permits (RWP) and posting the area appropriately, 
Coordinating and documenting activities to limit radiation exposures to levels that are As Low 
As Reasonably Achievable (ALARA), 
Performing radiological surveys of soils equipment, and personnel, 
Performing radiological air monitoring, 
Documenting and submitting copies of all formalized radiological surveys and air monitoring data 
to the Project Manager or Field Supervisor, 
Maintaining a log ot pertinent observations, and 
Suspending work in accordance with the Rddiological Work Permit (RWP) if health or safety of 
personnel or the environment is endangered 
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2 9  suBcoNTRAcToRs 

Subcontractors will implement and follow this plan The following specific responsibilnies are lncluded 

0 

0 

Attend site specific orienmon and follow the requirements set forth m tbis plan, 
Provide Site Safety Officer wlth copies of Material Safety Data Sheets (MSDS) for all hazardous 
chemicals brought on the site, and 
Provide copies of all requued tramg and medid mthorUarions to the Site Misty Officer 0 
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3 0 SITE INFORMATION 

3 I ROCKY FLATS ENVIRONMENTAL TECHNOLOGIES SITE (RFETS) 

3 1 1 RFETS Location 

WETS is located in northern Jefferson County, Colorado, approximately 16 mles northwest of Denver 
The cities of Boulder Broomfield, Westminster, and Arvada are located less than 10 miles to the north 
northeast, east, and southeast, respectively WETS consists of approximately 6,550 acres and occupies 
Sections 1 through 4 and 9 through 15 of Township 2 South, Range 70 West 6th Principal Meridian 
Major plant buildings are located within an WETS security area of approximately 400 acres The 
security area is surrounded by a buffer zone of approximately 6,150 acres WETS is generally bounded 
on the north by State Highway 128 To the east is Jefferson County Highway 17, also known as Indiana 
Street to the south dre agricultural and industrial properties and State Highway 72, and to the west is 
State Highway 93 A WETS location map is shown in Figure 3 1 

3 1 2  RFETS Background 

WETS is a government-owned and contractor-operated facility that is part of the nationwide nuclear 
weapons production Lomplex It was operated for the U S Atomic Energy Commission (AEC) from 
WETS s inception in 1951, then known as the Rocky Flats Plant, until the AEC was dissolved in January 
1975 Then, responsibility for Rocky Flats Plant was assigned to the Energy Research and Development 
Administration (ERDA) which was succeeded by the Department of Energy (DOE) in 1977 Dow 
Chemical USA, an operating unit of the Dow Chemical Company, was the managing and operating 
contractor of the facility from 1951 until June 30, 1975 Rockwell International succeeded Dow 
Chemical USA from July 1, 1975 to January 1, 1990 EG&G Rocky Flats, Inc succeeded Rockwell 
International and operated the plant from January 1, 1990 to July 1, 1995 The plant name was changed 
to Rocky Flats Environmental Technologies Site in 1994 The plant has been operated by Kaiser-Hi11 
Company Incorporated since July 1, 1995 

3 1 3 RFETS Operations 

Prior to 1992, production activities included fabrication of nuclear weapons components from beryllium, 
plutonium, stainless steel, and uranium, assembly of components and chemical recovery and purification 
of recyclable transuranic radionuclides Other activities included research and development in metallurgy 
machining, nondestructive testing, coatings, remote engineering, chemistry, and physics The major 
classes of  waste generated includes hazardous waste, radioactive waste, and mixed (hazardous and 
radioactive) waste Currently the mission at RFETS is decontaminating, decommissioning, and 
environmental restoration 
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3 2 THE MOUND SITE @rsS 113) 

3 2 1 The Mound Site Location 

The Mound Site is located north of Central Avenue, and east of the protected area (PA) fence For the 
purpose of this HASP, the Mound Site will be broken down into two areas, the excavation and the 
Contaminated Soil Feed Stockpile (CSFS) which is located approximately 600 feet to the east of the 
Mound Site proper Map of the site are illustrated in Figures 3 2, 3 3, and 3 4 

3 2 2 The Mound Site Background 

Between 1954 and 1958 approximately 1,405 drums were placed at the Mound Site and covered with soil, 
thus generating a mound The drums contained uranium and beryllium contaminated lathe coolant (a 
mixture of approximately 70 percent hydraulic oil and 30 percent carbon tetrachloride), 
tetrachloroethylene (PCE), and trichloroethylene Historic information also indicates that some of the 
coolant contained plutonium 

In 1970 all drums were removed from the Mound Site along with some radiologically contarmnated sod 
Approximately 10 percent of the drums were thought to have leaked at the time of removal Solid 
material was shipped offsite for disposal and liquids were sent to Building 774 for processing No 
airborne radiological contamination was detected during the drum removal Soil from the excavation was 

graded and the excess was placed in the landfill 

As a result of the past activities numerous subsurface soil and groundwater characternation studies have 
been conducted at the Mound Site These characterizations included the drilling of 22 boreholes, a soil 
gas vapor survey, and the installation of seven groundwater monitoring wells The data from these 
investigations indicate levels ot volatile organic compounds (VOCs), primarily tetrachloroethylene, in the 
soil at levels requiring cleanup 
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4 0 SCOPE OF WORK 

The scope of work will involve site preparation and subsequent excavation of approximately 400 to 1 ,OOO 
cubic yards ot contaminated soil using standard excavation equipment The soil will be transported to 
and temporarily stockpiled in the CSFS, located approximately 600 feet east of the Mound Site (Figure 
3 2) The CSFS is just south of where the thermal desorption treatment equipment will be mobilued to 
process the soil After excavation is completed, contaminated soil will be treated using a low temperature 
thermal desorption remediation technology and stockpiled in the treated soil stockpile area Treated soil, 
upon confirmed attainment of performance goals, will be backfilled into the excavation Reclamation of 
the stockpile, treatment, and excavation area will be performed to return these areas to improved natural 
conditions The following is a breakdown of the tasks to be implemented during the source removal at 
the Mound Site A task-specific hazard analysis is included in Section 5 5 and task specific Activity 
Hazard Analyses are included in Appendix B 

4 1 TASK 1 - SITE PREPARATION 

Most ot the site preparation will involve the installation of a culvert in the Central Avenue drainage ditch 
and the subsequent backfilling of the ditch to provide a loading area during excavation of the Mound Site 
The remainder of the work will consist of minor road improvements, and establishing work zones and 
equipment infrastructure at both the excavation and the CSFS areas 

The culuert installation, minor road improvements, and establishing equipment infrastructure are included 
in this HASP for overall project continuity although the work does not involve radiological or chemical 
hazards Work will be performed in accordance with all portions of this HASP with the exception of the 
portions which address chemical and radiological hazards 

Tasks to be completed during the installation of the Lulvert and conducting minor road improvements will 
include 

0 Installing approximately two hundred feet of 30 culvert in the bottom of the Central Avenue 
drainage ditch This will require excavating approximately one foot of the bottom of the ditch 
to attain proper grade for the culvert Excavated soil will be placed on the northeast side ot the 
mound excavation area to control incidental runon and runoff during excavation of the Mound 
Site, 
Backfilling the Central Avenue drainage ditch to provide a loading area during excavation of the 
Mound Site Backfilling the Central Avenue drainage ditch will require the removal of vegetative 
soil scarifying the surface, compacting the fil l  material, and the use of a nuclear soil density 
gauge to evaluate compaction, and 
Conducting minor road improvements along Central Avenue including the placement of road base 
compacting and grading 

0 

0 
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Tasks to be completed durmg the establishment of equipment infrastmcture at both the excavaon and 
the CSFS include 

0 

0 

e 

Constructmg secondary contaments to hold poly tanks that will receive stwinwater from either 
the Mound Site excavmn or the piaskc lined stormwater ditcb surroudbg the CSFS, 
Stagmg poly tanks, pumps, generatsrs, supplied au trders and other m r s c e l l m  equipmeat, 
Drivmg fence posts, grouad rods, and equipment hoid downs, 

Settmg up exclusion zones (Ez) whrch for radiological puqxms wit1 be &e soil contmmat~m 
areas (SCA), contammath rsductlon tones (CRZ)whicb d l  Jso catah theradiotblpcal buffprr 
area (RBA) mcludmg the stepoff pad, project support zones, and geneid SIB OOLlttQl ulllfs, and 

0 MOVlllg and se#mg Up JerSey b e t s ,  

0 Mobillzing heavy equipment 

Activities required to support the culvert installation, minor road improvements, and establishment of 
equipment infrastructure will include the Wlowing 

operating heavy equipmeat d ladustnd fork trucks, 
Weamg appropriate persod protective equipment, 
Momtoring personnel for now and heat/cold stress exposure, 
Monitoring wind speed, 
Controllmg traffic when conductmg mmr road mprovements alang the edge of Central Avenue, 
Spraying water to mmmlze dust, 
Spraymg ConCoveP to stabdue the berm on the northeast side of the Mound Site, and 

Securmg the work area at the end of each day 

4 2 TASK 2 - IN!S"ALLING SMlRMWATER DITCH AND BEMOVING TopsoIL AT CSES 

This task involves the mstdlatmn of a plastlc fined stormww colleaton d d  and gradmg the topsoil 
at the CSFS in preparation for stockpilmg contaminated soil from the Mound Site excavot#m Activities 
required to complete this task mlude the following 

Workmg under the stipulations of a Radiological Work Perrmt 
Operatmg heavy equipment, 
Wearmg appropriate personal protectwe equipment, 
Performing CSFS EZ/SCA work area high volume radiological air monttormg, 
Perforrmng support zone perimeter low volume radiological au momtoring, 
Performing radiological surveys on soils, and equpnent, 
Frisking personnel for radiological purposes, 
Monitormg personnel for mise and W c o l d  stress exposure, 
Monitoring wind speed, 
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e Spraying water to minimlze dust 
e Decontaminating equipment, 
e Performing personnel contamination control, 
e 

e 

Managing waste such as disposable personal protective equipment, and 
Securing the CSFS at the end of each day 

4 3 TASK 3 - EXCAVATION OF CONTAMINATED SOIL 

This task includes excavating approximately 400 to 1,OOO cubic yards of contaminated soil A track 
mounted excavator (trackhoe) will be used to excavate the soil The contaminated soil will be placed 
in a forty ton articulated dump truck and transported to the CSFS Excavation activities will continue 
until excavation verification samples indicate that soils equal to or above the VOC cleanup target levels 
described in the PAM have been removed or the limiting conditions in the PAM have been encountered 
Activities required to accomplish the excavation ot contaminated soil include the following 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

Working under the stipulations ot a Radiological Work Permit 
Operating the excavator 
Wearing appropriate personal protective equipment, 
Performing excavation EZ/SCA perimeter high volume radiological air monitoring, 
Performing support zone perimeter low volume radiological air monitoring, 
Performing radiological surveys on soils, and equipment 
Frisking personnel for radiological purposes 
Conducting real-time air monitoring for VOCs and particulates, 
Conducting personal integrated air sampling tor VOCs 
Monitoring personnel for noise and heat/cold stress exposure 
Monitoring wind speed, 
Spraying water to minimize dust, 
Pumping incidental stormwater from the excavation, 
Decontaminating equipment, 
Performing personnel contamination control, 
Managing waste such as disposable personal protective equipment, and 
Securing the excavation at the end ot each day and during the treatment of contaminated soil 

4 4 TASK 4 - TRANSPORT AND DUMPING OF CONTAMINATED SOIL 

This task involves the use of a forty ton articulated dump truLk to transport contaminated soil from the 
excavation to the CSFS To ensure safe movement of the truck, a Traffic Management Plan has been 
prepared and resides in the Field Implementation Plan (FIP) In addition, the Site Safety Officer will 
escort every load of soil to ensure prompt response to any spills and to monitor for VOCs and 
particulates The torty ton articulated truck will be dumped in a manner which limits tire contact with 

1 
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contaminated soil 

include the following 
Activities requmd to accomplish the transport and du@ng of contammated sod 

Working under the stipulations of a Radmlogical Work Permit 
Operating the forty ton dump truck, 
Posting the dump truck as an SCA 
Wearing approprlate persond protective equipment, 
Closing the northernmost lane of the East Access Road, 
Positioning flagpersons on the two north-south mads to control traffic during truck movement, 
Spraying water when laadrng and pmr to transport to mlnirmze dust, 
Escortmg the dump truck to ansure prompt response should a spill or W genentbn occur, 
Performmg CSFS EZ/SCA pcrmeder high volume radmlogical ak mmtomg, 
Performmg support zone peruneter low volume radiological air momturmg, 
Performing radiological surveys on soils, and equipment, 
Frisking personnel for radmlogical purposes, 
Conducting real time air momtoring for VOCs and particulates, 
Conducting personal integrated arr samplmg for VOCs, 
Monitoring personnel for mise and hedwld stress exposure, 
Spraymg water when dumping soil to rmnimlze chist, 
Decontamtnatmg equipment, 
Performing personnel codamrrratmn control, and 
Managing waste such as disposable personal protective equipment 

TASK 5 - MANAGEMENT OF CONTAMINATED SOiL FEp63 

This task involves the management of the contaminated soil at the CSFS To facil$are efficient loadmg 
of the CSFS, a front end loader will be rddusd M a n w m t  of the CSFS also includes the pumpmg 
of incidental water from the stomwatea collect~on system a d  covermg the CSFS wrth a water-resistant 
tarpaulin at the end of the &iff Adrvitres required to gccompli& the loading aad mnqement of the 
CSFS urclude the following 

Workmg under the stipulations of a Radmlogical Work P a t  
Operating the front end loader, 
Wearmg appropriate personal protective equrpment, 
Perfomng CSFS W S C A  permeter h e  wkme radiological au momtormg, 
Per€omng support zone permeta tow volume radlological ab reonttormg, 
Perforrmng radiological surveys or) soils, and equipment, 
Friskmg personnel for raddm purposes, 
Conductmg real-time air monitoring for VOCs and particulates, 
Conducting personal integrated air sampling for VOCs, 
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Monitoring personnel for noise and heatkold stress exposure, 
Spraying water when dumping and moving soil to minimlze dust, 
Covering the CSFS with a water-resistant tarpaulin 
Pumping incidental water from the stormwater collection system, 
Decontaminating equipment, 
Performing personnel contamination control, 
Managing waste such as disposable personal protective equipment, and 
Securing the CSFS at the end of each day 

4 6 TASK 6 - EXCAVATION VERIFICATION SAMPLING 

Excavation verification samples will be used to establish the post-action condition of the soils at the 
boundaries of the excavation Samples will be collected and analyzed for the VOC contarmnants of 
concern as described in the Sampling and Analysis Plan SinLe the existing characternation data indicates 
that metals and semi-volatile contaminants are below cleanup levels in the trenches, no further soil 
sampling will be done for those constituents Activities required to accomplish this sampling include the 
following 

0 

0 

0 

0 

0 

0 

0 

0 

e 

0 

0 

0 

0 

0 

0 

0 

Working under the stipulations of a Radiological Work Permit 
Operating the excavator, 
Wearing appropriate personal protective equipment, 
Performing excavation EZ/SCA perimeter high volume radiological air monitoring, 
Performing support zone perimeter low volume radiological air monitoring, 
Performing radiological surveys on soils, and equipment, 
Frisking personnel for radiological purposes, 
Conducting real-time air monitoring for VOCs, and particulates, 
Conducting personal integrated air sampling for VOCs, 
Monitoring personnel for noise and heatkold stress exposure, 
Decontaminating the excavator bucket 
Sampling from the excavator bucket, 
Decontaminating sampling equipment, 
Performing personnel contamination control, 
Managing waste such as disposable personal protective equipment and sampling equipment, and 
Packaging the samples for shipment, 

4 7 TASK 7 - DECONTAMINATION OF EQUIPMENT 

All materials and equipment in contact with soils will require decontamination prior to release from the 
EZ/SCA at either the excavation or CSFS and prior to free release from WETS to off site locations 
Decontamination methods will vary depending on the location and extent of contamination and 

I 



ROCKY ATS ENVIRONMENTAL TECHNOLOGY SlTE M M U ~  RFlRMRS 964061 

Source Removal at the Mound S H ~  Rge 20 of 77 
Site Spec% Her& and Safety p1.n R t v l r m  No 0 

effectiveness wdl be determined by viswi mspection, radmlogical surveys and uolatde orgmc compound 
monitoring At the discretion of the Project Manager, items may be decontamuuued m the field or 
transferred to the Mam Decontaminatmn Facdity Activities required to decontamurate heavy equipment 

and materials include the followmg 

Worhng under the stipulations of a Radiological Work Parmtt 
Staging heavy equiptnent, 
Wearing approprate persod protscbve equipment, 
Perfbmulg excavation or CSFS EWSCA petrmezRI. high volume dm10g:cal au nmutomg, 
Perfbrmurg excavatm or CSFS support m e  permeter krw vohime radiological air m w r m g ,  
Performmg radmlogical surveys on equipment, 
FrisIung personnel far dmiogical purposes, 
Conductrng real-trme air monhiiog for VOCs and pmkulates, 
Conductmg pemnd htegmtd a'tr srrmplrng for VOCs ifmwssaq, 
Momtorlng personnel for mise and heat stress expure, 
Establ&iag a p o d h  decoatambtm a n statm with secom co- 
Transfmrng lterns to the Moin Jhxmtanmation Facdity, 
Spraymg water at low or hi@ pivssures, 
Wiping or scrubbmg, 
Performmg p e f s ~ ~ d  contamnatmn control, and 
Managmg waste such as disposable personal protecttve equipment and decontammaoon fluids 

TASK 8 - SOIL TREATMENT 

Sod will be treated usmg a low vacuum low temperature t h d  dearorptton system (TDU) operated by 
a treatment subcontractor The TDU will be assembled and opemted I tbe TDU area as shown 111 Figure 
3 2 The TDU is a batch treatment system that is eapaMe o f  d d m g  contamtosll#s d e r  a nom 
oxidative atmosphere and low teqmahm such that tbe desorbed do not degrade and 
generate thermal or oxuiatlve by-products The CSFS IS located proximal to dse TDU srte alfowmg short 
stagmg tune prmr to treamnt ia the TDUs Operat- of the TDU systsm wiil be addressed m an 
additional Health and Safety Plan wlrtch w i l  be prepared by the matmen? imbmmcwr aad approved 
by the RMRS Project Manager, RMRS Radiological Coordmator, RMRS Hcratth and S&y Supexvisor, 
RMRS Radrdogd Safety Sectmn Manager, d SSOC Radiotogreal Engime~g 

Post treatment verification ssmples will be taken by the treatment subntractor to verify compliance with 
treatment standards Samples wdl be collected and analyzed for the VOC wnttamlnants of concern as 
described m the SAP Smce the exwmg charactermation data tnd~cates that metals and serm-volatde 
contarmnants are below cleanup levels, no tbrther soil sampling wdi be done ibr those constituents Post 
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treatment verification sampling will also be addressed in the Health and Safety Plan prepared by the 
treatment subcontractor 

4 10 TASK 10 - TRANSPORT AND BACKFILL OF TREATED SOIL 

This task involves the loading of conventional dump trucks with front end loaders to transport soil from 
the treated soil stockpile to the excavation To ensure safe movement of the trucks, a Traffic 
Management Plan has been prepared and resides in the FIP In addition, the Site Safety Officer will 
escort every load of soil to ensure prompt response to any spills Activities required to accomplish the 
transport of treated soil include the following 

Working under the stipulations of a Radiological Work Permit 
Operating the front end loader and dump trucks 
Posting the dump trucks as SCAs 
Wearing appropriate personal protective equipment 
Performing excavation or CSFS EZ/SCA perimeter high volume radiological air monitoring, 
Performing excavation or CSFS support zone perimeter low volume radiological air momtorig, 
Performing radiological surveys on equipment, 
Frisking personnel for radiological purposes, 
Conducting real-time air monitoring for VOCs and particulates, 
Monitoring personnel for noise and heat stress exposure, 
Spraying water when loading and prior to transport to minimize dust, 
Escorting the dump truck to ensure prompt response should a spill or dust generation occur, 
Closing the northernmost lane of the East Access Road, 
Positioning flagpersons on the north-south road to control traffic during truck movement, 
Spraying water when dumping and moving soil to minimlze dust, and 
Performing personnel contamination control 

TASK 11 - DECONTAMINATION OF EQUIPMENT 

This task will be identical to the previous decontamination task except that no VOC contaminated soil will 
be present and respiratory protection must comply with the RWP for any radiological concerns that may 
be present when decontaminating 
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4 12 TA!3K 12 - SITE RECLAMATION 

Once treated sods are returned to the excavatm site, topsoil wrll be returned to both the excavation and 
CSFS areas The topsoil will be graded and the areas wrll be revqptated wltfi an apptopmte d 
mixture in order to r a m  them to unproved natural codh The s d ~ ~  wdl be mwed to 
prevent wnd dispersal and promote gerrmnsth Feacmg, thee posts, ;rad other matem? or equipmelit 
wdl then be removed 

e 

Workmg under the mpU14BH)I1s of a R;Pdmlogieal Work parnit 

OP-g heavy ww=% 
W-g appp*e Pesonri protective w~lsent, 
Performing excavatmn aad CSFS EZ/SCA work area high volume radmlogical an m o m w g ,  
Performmg excavatmu iipd CSFS support zone perimeter low volume radiological an monit~ring, 
Performmg radmlogical surveys OD materials, a d  equip me^% 
Friskmg personnel for rrdtoiogid purposes, 
Monitoring personnel fir ndse aed hdcoid stress exposrtre, 
Momtoring wsnd speed, 
Spraymg water to miarmiza dust, 
Decontamhtmg equipmeat; 
Performmg personnel conurrmnatro n control, 
Managing waste such as dispojaMe personal protective equw 
Performing field mtrument fw the detection of low energy radboa (FIDLER) surveys of 
treatment and e x c a v m  arms, and 
Securmg the excavation sad CSFS at the end of eacb day 
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5 0 HAZARD ASSESSMENT 

The hazards associated with operations at the Mound Site include hazardous substances (chemical and 
radiological), biological hazards and physical hazards 

5 1 CHEMICAL HAZARDS 

Based on site history and analytical sample results as summarlzed in the PAM, chemical of concern 
(COCs) have been identified at the Mound Site Table 5 1 presents the physical and chemical 
characteristics for the COCs The Occupational Safety and Health Administration (OSHA) Permissible 
Exposure Limits (PELs) and the American Conference of Governmental Industrial HygieNsts (ACGIH) 
Threshold Limit Values (TLVs) will be used to evaluate potential exposure to the COCs When 
presented the PELs and TLVs are the most recent published values MSDSs for chemical products used 
on site are included in Appendix C 

The primary exposure pathway for the COCs is the inhalation of vapors or contaminated dust particles 
The second exposure pathway is skin or eye contact or absorption The majority of the COCs are VOCs 
at normal ambient temperatures and will volatilue into the breathing zone The COCs could also become 
airborne in the breathing zone as a result of contaminated dust Air monitoring will be conducted to 
locate control and reduce the potential for exposure (monitoring requirements are presented in Section 
7 3) Dust suppression techniques such as water spraying and caretul soil handling shall be used to 
reduce potential exposures to contaminated airborne dust The use of level B personal protective 
equipment will be used to prevent inhalation and skin or eye contact with the COCs Personnel may be 
exposed to accidental ingestion of contaminants by hand to mouth transfer after contact with contaminated 
materials Ingestion of contaminants will be controlled on the site by specific prohibitions, work 
practices, and requirements for decontamination Potential collocated worker exposures will be controlled 
by continuous EZ/SCA perimeter air monitoring for VOCs and particulates 

5 1 1 Volatile Organic Compounds (VOCs) 

The volatile organic compounds of  concern are, Carbon Tetrachloride, Methylene Chloride, 
Tetrachloroethylene (PCE), and Trichloroethylene (TCE) The maximum VOC concentrations in soil or 
groundwater at the Mound Site are shown in Table 5 2 The primary exposure route of  these VOCs is 
inhalation of vapors 
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Table 5 1 (Continued) 
Physical and Chemical Characteristics of Chemicals of Concern 

Key 

ACGIH 
BP 
C 
CNS 

Pt 

FRZ 
IDLH 

IP 
LEL 
mg/m3 
M W  
NA 
OSHA 
PEL 

PPM 
Skm 

Sol 
Sp Gr 
STEL 

TLV 

UEL 
VP 

Amencan Conference o f  Governmental Industnal Hygienists 
Bodmg pomt 
Cedmg Concentration shall not be exceeded at any time 
Central nervous system 
Flash pomt the temperature at which the hquid phase gives off enough vapor to flash when exposed to an 
external ignition source Closed cup unless otherwise noted 
Freenng point for liquids and gases O F  

Immediately Dangerous to Life and Health Maximum concentration from which one could escape withm 
30 minutes without expenencmg any irreversible health effects 
Ionization potential eV (electron volts) 
Lower explosive (flammable) limit in air % by volume 
milligrams per cubic meter 
Molecular weight 
Not applicable 
Occupational Safety and Health Adminlstration 
Permissible Exposure Lunit Concentration is a tune weighted average that must not be exceeded dunng 
any 8 hour workshift o f  a 40-hour workweek (OSHA) 
Parts per million 
Potential significant contnbution to the overall exposure by the cutaneous route includmg mucous 
membranes and the eyes either by contact with vapors or of  probable greater significance by duect skm 
contact with the substance 
Solubility in water at 68°F 9E by weight 
Specific gravity at 6 8 O F  referenced to water at 39 2 F 
Short Term Exposure Limit A 15 minute average concentration which should not be exceeded at any tune 
dunng a workday Exposure over the PEL or TLV up to the STEL should be no longer than 15 mmutes 
and should not occur more than four times per day There should be at least 60 mmutes between 
successive exposures m thls range 
Threshold Limit Value Concentration that nearly all workers may be repeatedly exposed day after day 
without adverse effect (Based on an 8 hour workday and 40-hour workweek) (ACGIH) 
Upper explosive (flammable) lmit m au 96 by volume 
Vapor pressure at 68°F in mdlmcters (mm) mercury (Hg) unless o t h e m e  noted 

References 

Air Contammants Permissible Exposure Limits (29 CFR 1910 IOOO) 

Amencan Conference o f  Governmental lndustnal Hygienists Threshold Limit Values and Biological Exposure Indices 
for 1995 to 1996 

National Institute o f  Occupational Safety and Health Pocket Guide to Chemical Hazards June 1994 
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Table 53 
Maximum Conantrations of Volatile Organic Compounds 

in 

Soil or Water 

Carbon Tetrachloride 0005 Sod Boreholt 14495 

Methylene Chloride 19 0 Sod Borehole 14295 

Tetrachloroethylene 760 0 Sod Borehole 14295 

Trichloroethylene 18 0 Groundw- Wd10174 

Semi-volatile organic compounds have been detected at low concentrations L I ~  subsurface soil samples at 
the Mound Site Based on the low eoocentratmns and low vapor pressures, mhalatm of vapors IS not 
a probable route of exposure me exposure r s k  from iahalmg contmmatd dust particles is low and 
will be further reduced thnwgh dust suppression, air mowrmg, and respmtory promon Fmally, 
mgestion, contact, and absorpuon exposures are also considered low and wdl be greatly reduced through 
effective work practices, personal pmechve Ciothmg, decon!anwatma, and good personal hygrene After 
careful evaluation, there are no semi-volatite compounds which are a chemical of concern 

Polycyclic aromatrc hydrocarbon compounds have been detected at low conantmWm UI subsurface soil 
samples at the Mound Site Inhalation of vapors is not a probabk awte of exposure due to the low 
concentrations and low vapor pressures As witb S V W ,  the exposure risk from inhaling contaminated 
dust particles IS low and wdl be further reduced through dust suppression, BV momtoring, and respiratory 
protection Ingestion, contact, and absorption exposures are also considered low and wdl be greatly 
reduced through effective work practices, personal protective clothmg, decontammatton, and good 
personal hygiene After careful evaluation, there are no polycyclic aromatic hydrocarbon compounds 
which are a chemical of concern 
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5 1 4 Polychlorinated Biphenyls (PCBs) 

Polychlorinated biphenyls, formerly used as a component in hydraulic fluid, have been detected in 
subsurface soil samples at the Mound Site at concentrations up to 5 2 ppm They are potent liver toxins 
and have low acute toxicity but can accumulate in fatty tissue leading to delayed health effects Exposure 
to PCB s may occur through ingestion, contact, or absorption if workers are in direct contact with soil 
or materials containing PCBs Ingestion, contact, and absorption exposures are considered low and will 
be greatly reduced through effective work practices, personal protective clothing, decontamination, and 
good personal hygiene Due to the low vapor pressure of PCBs inhalation of vapors is not a probable 
route of exposure Inhalation of PCBs bound to dust particles is possible, but the exposure risk is low 
and will be further reduced through the dust suppression and respiratory protection After careful 
evaluation, there are no polychlorinated biphenyl compounds which are a chemical of concern 

5 1 5  Metals 

Various metals have been detected in subsurfaie soil samples at the Mound Site Based on the 
concentrations detected, the potential of exposure is low and does not warrant a possible risk for 
exceeding action levels 

The radioactive metals Americium, Plutonium, and Uranium were evaluated for chemical toxicity hazards 
as well as radioactive toxicity hazards For each of these metals, the radiological hazard is greater than 
the chemical toxicity hazard The controls in place to limit radiological exposure are more protective 
than controls that would be established to ensure protection from the chemical toxicity hazards presented 
by Americium, Plutonium, and Uranium 

5 2 RADIOLOGICAL HAZARDS 

Based on analytical sample results as summarized in the PAM, above-background concentrations of 
Americium-241, Plutonium-239/240, Uranium-233/234, Uranium-235, and Uranium-238 have been 
identified in subsurface soils at the Mound Site The physical and chemical characteristics of the 
radionuclides are presented in Table 5 3 Maximum concentration of radionuclides detected in the soil 
at the Mound Site are listed in Table 5 4 

Radiological hazards, including potential collocated worker exposure, associated with the Mound Site will 
be controlled by the use of a RWP, real time contamination detection instruments, perimeter high volume 
air monitoring, vicinity low volume air monitoring, dust suppression, bioassay, and external dosimetry 
The radiological hazards can be broken down into two distinct categories external radiation exposure 
and internal radiation exposure Based on process history knowledge and characternation data at the 
Mound Site the total expected exposure to workers is less than 5mrem 

I 
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1 Americium - 241 0 3572 Soil Borehole 14295 

I 

Plutonium - 2391240 1 905 Soil Borehole 14295 

Uranium - 2331234 18 41 Soil Borehole 14295 

Uranium - 235 1 376 Soil Borehole 14295 

Table 5 4 
Maximum Concentrations of Radionuclides 

in Soil 

Uranium - 238 I 101 1 

I 

Soil Borehole 14295 

Location I Radionuclide 1 Concentration (p~ i /g )  I 

5 2 1 External Radiation Exposure 

Beta and gamma radiations are emitted by the radionudides which are present in the soils at the Mound 
Site However, the hazard associated with the level ot beta radiation in the Mound Site soils is minimal 
External beta radiation cannot penetrate beyond the shallow layers ot the skin or the lens of the eye and 
so assouated hazards are Lonfined to these areas Eye and skin exposure to external beta radiation is 
greatly reduced or eliminated through the use of eye protection and personal protective clothing 

External gamma radiation, unlike beta radiation readily penetrates deep into the body and is therefore 
hazardous to internal organs However, the hazard associated with the level of gamma radiation in the 
Mound Site sods is minimal Clothing and eye protection are not effective at reducing external gamma 
radiation exposure Four accepted methods to minimize gamma exposures are 

0 The use of shielding between personnel and the radiation source, 
0 

0 

0 

Minimizing time in the radiation area, 
Maximizing distance from the radiation source, and 
Reducing or minimizing the source of radiation 

Due to low levels of gamma radiation external shielding designed to reduce gamma radiation exposure 



ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE MMUd RF/RMRS-9&0061 
Site Specific Health and Safety Plan Rcvu~on No 0 
Source Removal at the Mound SI& 30 ofn 

will not be necessary for workers at the Mamd Site Should external dhbii~ be of c~ncem, the most 
effective methods of reducmg worker exposure to external gamma radmtion wdl be by postmg areas 
where elevated gamma exposure rates exkt and limiting the amount of time workers spend m these areas 
Work assignments will be evaluated to ensure that personnel are mmtainhg a maxbum possible d m  
from radiation sources 

5 2.2 Internal hdttiam Expseura 

Alpha radiation w the prunary radiation hazard which may be pramt at the Mound Site Alpha 
radimon, due to its relatively huge masis aad charge, does aot pcnwra ex@m& hazard and dl mt 
penetrate tbe outer layer of dead skin cdls However, dplmad€attan u (L tilprificmt mtmd hazard due 
to the large amount of energy deposted m s d 1 ,  locaibd areas of mtaaai q p s  Alpha rithtion IS 

prmcipally admitted to the body by inbalmon of avborne cagamam * n but mgemon, inpaon, and 
absorptmn of surface contarrrmatroll thmugh the d m  are a b  possMe Radmctive cov 
existing m the form of loose matemal is capable of nugntlng or b e i i  transported by a varie&y of 
mechmsms such as mvment of personnd, vehicles, equipment, and wiad 

Air particulates that are suspc#idd OT have settled out on horbontai suxfim? (equtpment) and have b 
resuspended pose an lnbalation h d  Dmking co- water, eating cmmnhtd M, and/or 
transfernng contammuon to the mouth pose UI mgestlon hazard Abrasions, laceratmns, or p f h u r e  
of the skin resulting from contact w& contammated sucfpces pose ao mjectlon hazard Absorpttoa 
hazards exist when radioactive isotopes are chemically mcorporatd m asubstma that s able to permate 
the slun 

Exposure to radmmve conMrmnatron and the potentral h r  wmal eon- wdl be controlled by 
the proper use and removal of PPE, adamstrative COIlttds m tadW@d cmtmlted areas mcludlng 
prohibitions agiunst smokmg, eating, d-mg and chewing, agd proper use of respirators when atrborne 
contamination above prescribed lmts 1s suspected 

5.3 BIOWGICALHAZABUIG 

Durmg field work at this srta, peftonnel may encounter a wide vIu1B(y of msects m c l u d u r g ~ ,  wasps, 
mosquitoes, and spiders 

Stings of bees and wasps may cause serious allergic reactions HI cerfain radrvduals pbrsonnel with 
known mect allerg~es or sensitivities should notify the SSO before fidd work beg- Ticks are parasites 
that feed on the blood of an animalhuman host and can carry several severe diseases, the k t  severe 
bringmg several days of fever and pain and the worst causrag brim damege Porsonoats sILo1LBB or spiders 
may also be encuunteted at the site Personnel should visually check betbe regcbmg mtr, a m v d  apa 
and wallung through grassy areas If a person is stunghitten by a bee, wasp, snake, or spider, cal4 
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extension 291 1, notify the Site Safety Otficer or Field Supervisor, and immediately transport the person 
to the RFETS medical center 

5 4 PHYSICAL HAZARDS 

The following sections discuss physical hazards and the measures to be taken to control the hazards 

5 4 1 

The operation of heavy equipment poses a hazard to personnel, equipment, and property 
measures for the safe operation of heavy equipment will include 

Heavy Equipment Hazards 

Control 

Heavy equipment trom off site vendors will be inspected by Skip Chandler, RMRS Health and 
Safety, or his designee prior to entering RFETS 
Hoisting equipment trom oft site vendors will be inspected by Skip Chandler RMRS 
Health and Safety, or his designee prior to entering RFETS, 
On site heavy equipment will be inspected by Skip Chandler RMRS Health and Safety or his 
designee prior to entering the Mound Site 
Heavy equipment will have rollover protection systems 
Operators will be properly trained in the use and limitations of the specific pieces of heavy 
equipment being operated, 
Heavy equipment will be inspected by the operator prior to the beginning of each shift and an 
inspemon Lheckli\t will be completed 
Seat belts will he worn by heavy equipment operators at all times, 
Establishing heavy equipment roadways and operating areas 
Ground personnel will wear orange retlective ve\ts and hard hats when heavy equipment is in use, 
Personnel will remain at least twenty teet from all heavy equipment while they are in operation 
and maintain line ot site with the operator, 
When sampling or obtaining FIDLER readings at the excavator or front end loader buckets the 
operator will set the bucket on the ground, disengage the hydraulic system, set the parking brake, 
and give a hand signal indicating that ground personnel may approach, 
At no time will any personnel position themselves under hydraulically operated equipment or 
loads and 
The backing up of all heavy equipment will require a spotter to ensure that the path of travel is 
dear 
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5 4 2 havation Hazards 

Excavations pose a hazard due to cave-ins, slips, trips, falls, and underground utdities Measures used 
to control these hazards include 

The preparamn and approval of Soil Disturbance Permits whxh & a s  overhead ud 
underground utility hazards, 
The excavation will be mspeetd by a competent petson prlor to each shift, dumg each &I&, and 
unmedmely after any rain tx snow stanns or other hazard uicmsing occurrences, 
Heavy equipment entry into the excavahon wdl not be perr~tted, 
Theexcavator will beupsatd m lmccordancewitb the manufactmen rtxmmedtolls lli regtvds 
to safe operating dlstanceJ ffom the excavation, 
At no time will the countend#€ OB tbe excavmr be p b m d  above th0 open exavatton, 
A spotter wdl be present dmng all excavation acUvktie9, 
Personnel enrry into tbe emavation wdl not be perrm#ed, 
Personnel wdi stay a minirsum of six he$ away from the edge of the excavatmn, 
P- closer than six fcet to the e x c m t m n  must wear a full body hariaas and l i f e h e  attadml 
to an approved anchorage paint, and 
Equipment, except the excavator, will be kept a mm- of sax fQet away frsas t&e edge of the 
excavation 

5 4.3 Noise Exposure Hazards 

Work at the site will expose personnel to higb nofie Ievets from the opetaRlon of heavy equrpment and 
hand tools Excessive noise exposure can cause both tempomy and peraaanent &%#s 08 bearmg Tbe 
temporary effects of excessive noise lnclude rmgrng uf &e ears, i e e n c 8  w& cOmmuni-n, and 
hearrng threshold changes The e f k t  of long-term exces8ive =be vitrymg degrees of 
induced hearrng loss Measures used to control notse exposun hazard& WIN Uaaude 

0 

0 

0 

0 

Noise monrtoring to d m  errnployse exposure, 
Hearmg protection for e!~~posures of greater than 85 dBA for any length of tune, 
Noise mmtormg to confirm the effactrveness of the hcarmg proteaLoa worn, and 
Noise dosimetry to determm employee exposue aad whether parberpahon m the Hearing 
Conservabon Program IS required The Hearmg Commw&o a n h g m n  mciudes troth traming 
and audmmetric testing 
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5 4 4 Heat and Cold Stress Hazards 

During operations there is a potential for worker exposure to serious temperature extremes These 
environmental conditions increase the risk of  heat or cold stress during field activities Measures used 
to control heat stress exposure will include 

0 

0 

0 

0 

Briefing employees on the causes, prevention, signs/symptoms, and treatment of heat stress 
Monitoring for exposure to heat stress using a Wet Bulb Globe Thermometer (WBGT), 
Proper monitoring of employee physiology including heart rate and oral temperature, 
Wearing ice vests or other RMRS approved measures, 

Providing personnel with a shaded break area and LOOI liquids 
0 Instituting a work-rest regimen based on the KH Heat Stress Program (see Appendix D), and 
0 

Measures used to control cold stress exposure will include 

Briefing employees on the causes, prevention, signs/symptoms and treatment of cold stress 
Monitoring for exposure to cold stress using a dry bulb thermometer and anemometer, 
Wearing adequate insulating dry clothing when the air speed and temperature result in an 
equivalent chill temperature of < 40"F, 
Changing wet clothing, 
Instituting a work-warming regimen based on the ACGIH guidelines (see Appenduc D) when the 
equivalent Lhill temperature is < 19 4", 
Providing personnel with a heated break area and warm sweet drinks, and 
Taking special precautions when handling evaporative liquids such as gasoline at equivalent chill 
temperatures < 39 2°F 

Personal Protective Equipment (PPE) Hazards 

PPE will be required tor most activities placing a physical and mental strain on the wearer When PPE 
such as SCBAs, airline respirators, gloves, shoe covers, and protective anti-C coveralls are worn, 
visibility, hearing, manual dexterity, and communications are impaired Additionally, the risk of heat 
stress increases Measures used to Lontrol these hazards will include 

0 

0 

e Providing radios for communication, 
0 

PPE will be inspected prior to use, 
Keeping the work area dear of trip hazards through diligent housekeeping, 

Developing hand signals for communication Personnel will be briefed on hand signals during 
the Level B respirator training session, and 
Monitoring for and preventing heat stress as described above 0 



ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE M8IlUd RF/RMRS 96-0061 
SI& Spoclfic Hatth and Safety Plan Revurn No 0 
Source Removal at the Mound Site pane 34 ern 

5 4 6 Overhead h w e s  Une Hazards 

Special precautions must be taken when working or operatmg heavy equipment m the vicmty of overhead 
electrical power lines Contact wrth electrrcat power lines can cawe shock, burns, or de&h Measure 
used to control overhead power line hazards will include 

e 

e 

e 

Assume dl overhead fms are energmixi, 
Heavy equipment will be opemcd with a 10’ mimum dearclaa between the power llnes and 
any part of thf3 equlpmeat, tnd 
Strictly adhering to RFETS Health and Safety Ptparces (HSP) HSP-2 08, “Lock out/Tae 
Out” when conducting lock outhag out operattons on overbad iiiws 

5 4 7 Vehicular TFamc Hazards 

Employees wdl exhibit special cautm when working along active madways Measures used ta control 
traffic hazards wdl mclude 

e Weamg orange vests, 
e 

e Closing roads as needed, 
e 

Posmoning flagpemns along mve roadways to control trafftc, 

Placing jersey barriers arouml regularly occupied work areas 

5 4 8 Portable Electr~c Generator Hazards 

Due to a lack of permanently rnstalled electrrcal power, portable dectrk geaarptors wdl be d 
extensively during the project Gamators wdl be used tB *wet pftabiehnd tools, pumps, and the 
peruneter radiological air samplers Measures used to control the hazards issoclotad wtb the use of 
generators wdl include 

e Extension cords will be mended for outdoor use, iRspeaed by the user, md pWected from 
unnecessarydamage, 
Any extension cords which show signs of damage or deterloranon wilt be unnredrately removsd 
from servrce, 
Generators wlH be equipped wsth GFCI outlets which wlll be tested dady by the mer, 
Generators will be proptxiy grounded wa a ground rod, 
A 10 Ib ABC fire txtraguts$%r will be locatad next to all gummtors, 
Refiielmg will be conducted at the begimng of the shift when tbe gener;ltonr an cool, and 
Refueling will be conducted with the generator on the ground surface ot with the generacur 
grounded to the fuel dlspenser 

e 

e 

e 

e 

a 

e 
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The RFETS Lock Outmag Out Program (HSP 2 08) will be strictlv adhered to during the servicing and 
maintenance of machines or equipment in which the unexDected energization or start UD o f the machine 
or equinment. or release ot stored energv could cause iniurv to Dersonnel. 

5 4 9 Hand Tool Hazards 

The improper use of hand tools can result in injury to personnel and damage to property Measures used 
to protect personnel and equipment will include 

0 Hand tools will be inspected by the user prior to use 
0 

0 

0 

0 

Hand tools will be used for their intended use and operated in accordance with HSP-12 10, 
Guards will be in place and no modifications will be made, 
Portable power tools will be plugged into GFCI protected outlets, and 
Portable power tools will be UL listed and have a three wire grounded plug or be double 
insulated 

5 4 10 Compressed Gas Hazards 
I 

Compressed gas cylinders and systems pose a hazard to personnel and property due to unknown contents, 
misuse and rupture The use ot compressed gas Lylinders and systems during the project will be those 
associated with the supplied airline respirators and SCBA systems Measures used to control the use of 
compressed gas cylinders and systems will include 

0 Obtaining certification papers with all breathing air or other compressed gas shipments, 

The air trailer attendant will inspect cylinders and systems prior to and during each shift, 

during each shitt, 
Securing cylinders in the upright position, and 
Properly tightening all fittings and connections 

0 Ensuring that all cylinders and systems are properly labeled, 

Heavy equipment operators will inspect heavy equipment mounted airline bottles prior to and 
0 

0 

0 

0 

5 4 11  Hoisting and Rigging Equipment Hazards 

Hoisting and rigging equipment poses a unique hazard due to sudden failure Measures used to control 
the use of hoisting and rigging equipment will include 

0 Hoisting equipment from oft site vendors will be inspected by Skip Chandler, RMRS 
Health and Safety, or hi\ designee prior to entering RFETS, 

0 Operators will be properly trained in the use dnd limitations of the specific pieces of hoisting 
equipment being operated, 
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0 Hoisting equipment wlli be inspected by the operator prior ti0 the beginning of each shift and an 
inspection checklist will be completed, 
Rigging equipment wrll be mptxted by the user prior to use on a daily basis, 
Any rigging equipment which show s i p  of damage or deteriomon will be immediately removed 
from service, 
Ensuring that all rigging equrpment is properly posittoned, 
At no time wdl any persomd p i t h  tbeatsdves under hoisted iopds, and 
Ground personnel will wear orange vests and maintam lme of site with the operator 

0 

0 

0 

0 

5412  F o r k T r u c k ~ r d s  

m e  operation of fork trucks pose a hazard to persoand, equipment, and property Control measures for 
the safe operation of fork trucks wdl include 

0 

0 

Fork truck operators will hold a current Fork Truck Operator Penntt, 
Fork trucks will be inspected by the operator prior to the beginnurg of each shift and an 
inspection checklet wrll be completed, 
Ground personnel wilt wear orange vests and maintain line of site witla the operator, and 
All loads will be secured 

0 

0 

5 4 1 3  IadderHazards 

Work on ladders poses a hauvd due do falls and ladder failure Control measures tbr the use of ladders 
wlll rnclude 

Ladder users will have current Ladder Safety Awareness tramrag, 
Ladders will be Type 1-A, Industiral Extra Heavy Duty or 
Aluminum ladders will not be used in areas where there IS electtrd power equipment, 
Three legged ladders are strictly prohibited, 
Ladders wlll be lnspectd by the user prior to use on a daily bass, 
Ladders which show s m  of damage or deterioration wiil be immediately removed from service 
Ladders wll be wed fix their intended purpose, and 
Work on ladders at heights ~reater than SIX feet will reqwe evaluation from the SSO 

5 4 14 Elevated Work Hazards 

Unprotected elevated work at heights greater than six feet poses a hazard due to the potenmi for falls 
Prior to wearing faH arrest equipment, a#empts wrll he made to elmmate the hazard If, however the 
hazard canhot be eliminated and fall mest equipment must be worn, the following control measures will 
be followed 

I 
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0 

0 

0 

Personnel shall have current Fall Protection qualifiLation, 
Fall arrest equipment will be inspected by the user prior to use on a daily basis, 
Fall arrest equipment which show signs of damage or deterioration will be immediately removed 
from service, and 
The fall arrest system will consist of a full body harness, shock absorbing lanyard, and an 
approved anchorage point 

0 

5 4 15 Flammable or Combustible Lnquid Storage Hazards 

Hazards associated with improper flammable or combustible liquid storage include fires and spills Work 
controls involved with flammable or combustible liquid storage include 

e 

0 

0 

0 

Containers will be metal safety cans in good repair, 
Containers will be equipped with spring loaded closing devices and flame arresters, 
Containers will be properly labeled, and 
Container will be stored in approved flammable storage cabinets when not in use 

5 4 16 Concover@ Machine Hazards 

During site preparation and at various times during the project a soil stabillzing product known as 
ConCoveP will be applied Hazards associated with the ConCoveP machine include inhalation of silica 
during the mixing of the two part solution, contact with rotating internal parts, exposure to high pressure 
liquids, and falling from the unit while in transport Control measures for the use of the ConCoveP 
machine include 

0 

0 

0 

0 

At a minimum a full-facepiece air-purifying respirator with HEPA cartridges will be worn, 
Personnel will not reach into the machine during the mixing of the solution, 
At no time will the nozzle be pointed at any body part or other personnel, and 
Operators will ride only in the approved area while in transport and the restraint device(s) will 
be in place 

5 4 17 High Temperature, High Pressure Decontamination System Hazards 

Should the use of a high temperature, high pressure decontamination system be required in the field 
personnel will have current Pressure Safety I1 training and the following control measures will be 
implemented 

0 Personnel will be briefed on the use of the system, 
0 The wand, trigger mechanism, hoses, and temperature/pressure generating unit will be inspected 

by the user prior to use 
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0 

0 

At no time will the wand be point4 at any body part or orher personnel, and 
Polycoated TyveP, 16” high steel toed rubber boots, safety glasses, hard hat with face shield, 
and IMM and outer nitrile gloves will be worn at a minimum 

5 5 TASK BY TASK HAZARD ANALYSIS 

Table 5 5 presents a task by task hazard analysis for each location based on the hazards listed IQ the 
above sections The hazard evaluatmn for each activity is based on ths followmg criteria 

0 

0 

Low - activities are llLely to result m no exposure to chemical, radiological, or biological 
hazards Physical hazards are mimmal 
Moderate - activities could possibly result in chemical, radiological, or biological exposures 
below established exposure limits Physical hazards exist but are colltrolled through effmve 
work practices 
High - activities could possibly result in chemid, radiological, or blologieal exposures near or 
above established exposure limits physical hazards extst and exposure to the hazard is not 
controlled 

0 

Table 5.5 
Task by Task Hazard Analysis 

Site Preparation LOW LOW Moderate 

Stormwater Ditch and Topsod at CSFS LOW LOW Moderate 

Excavate Contaminated Sod LOW High Moderate 

Transport Contammated Soils Low Moderate Moderate 

Manage Contarmnated Soil Feed Stockpile LOW High Moderate 

Trench Verification Samplmg LOW M o d e m  Moderate 

Decontaminate Equipment LOW Moderate Moderate 

Transport and Backfill Treated Soil LOW L O W  Moderate 

Decontaminate Equipment LOW LOW Modeaate 

Site Reclamation Low LOW Moderate 

Moderate 

Moderate 

Moderate 1 
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6 0 GENERAL HEALTH AND SAFETY REQUIREMENTS 

All on-site employees are required to obtain clearance trom the RMRS Project Manager, or the RMRS 
Health and Safety Supervisor before beginning work at this site Training requirements for specific 
individuals will depend on the tasks to be performed and associated hazards or risks, and safety 
requirements 

6 1 MEDICAL SURVEILLANCE 

All personnel assigned to field activities must participate in RFETS Medical Surveillance Program, in 

accordance with 29 CFR 1926 65 (9 and HSP Section 4 0, with subsequent certification by an 
occupational physician for physiLal titnes the dbility to pertorm hazardous waste work, nuclear work, 
and wear both an air puritying and a supplied air reywator Radiation dosimeters and bioassay testing 
will be turnished by RFETS as necessary tor perwnnel working on this project 1 

The RMRS Health and Safety Supervisor will review m e d i d  documentation from the physician to ensure 
fitness for duty Any restrictions will be noted and adhered to 

6 2 SAFETY TRAINING 

Employees will not participate in tield amvities until they have been trained to a level required by their 
Job fundion and responsibility All training and tield experience will be verified and records shall be 
maintained by the Site Safety Otticer in the Mound Site Health and Safety oftice located in trailer T900D 
Training requirements are summarized in Table 6 1 and must be current An X means the training is 
required 
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Table 6 1 
Safety Training Summary 

' General Ernployee Radiation Tram@ (#019-278-01)a X X 

1 Haz Corn Work Area Inbocrr-s (#01!3-750-033)2 X X 

7 Lock OutlTag Out Briefing (#19-866-02) x X 

OSHA 40 - Hour (#018-691-03) X X 

1 OSHA 8 - Hour (#01%-691M) X X 

OSHA Supervisor (xO18-691-01) X' X' 

1 OSHA 3 - Day On Site Supervision (~18-691-07) I X 1 X 
1 

Pre-Evolution Briefing2 X X 

Radiation Worker iI (#023-482-01) X 

Resptrator Indoctrlaation ( ~ 2 8 c o l )  X 

Respirator Fit Chamber Certificstlon (#56-284-02) 

HSP-21 04 CBT (#047-115-00) or Briefingl X X 

Supplied Au Respirator k&c@mth X 

X 

For supervrsors aad hremen I For personael mvolved m the culvert lnstlllatlon and site preparatloa 
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6 3 SITESPECIFIC S A m Y  BRIEFING 

A site specific Hazard Communication briefing will be conducted for all employees, including 
subcontractors, prior to commencement of field activities The following topics will be discussed at this 
briefing 

Names of health and safety personnel and alternates responsible for site health and safety, 
Health and safety organlzation, 
Hazards at the site including chemical, radiological, physical, and biological, 
Location and review of MSDSs for all hazardous chemicals on site, 
Exposure risk, 
Personal protective equipment to be used, 
Personnel and equipment decontamination procedures, 
Air monitoring tor radionuclides and chemicals ot concern, and 
Emergency procedures 

If an off site vendor is used to perform parts of this project then the following items will also be 
discussed 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Employee rights and responsibilities and location of DOE form F5480 4, Complaint Form" 
General subcontractor, lower-tier subcontractor and/or vendor responsibilities, 
Location ot the approved Health and Safety Plan, 
First aid and medical facilities, 
Emergency response procedures including local warning and evacuation systems, 
Specitic occupational health and safety procedures applicable to the project, 
The Hazard Communications Program, 
Employee access to exposure monitoring data and medical records, 
Construction hazard recognition and the procedures for reporting or correcting unsafe conditions, 
Procedures for reporting accidents or incidents, 
Fire prevention and control, 
AlLohol and drug abuse policy, and 
Disciplinary actions for safety intractions and violations 

I 

It is the employees responsibility to ensure he/she is tamiliar with the HASP contents relating to their 
specific job tasks It at anytime, an employee does not tee1 they understand the contents of the HASP, 
another briefing shall be administered Once the briefing is completed and employees understand the 
contents ot the HASP, they will be required to sign the Safety Compliance Agreement form 
acknowledging they understand and agree to comply with this HASP 
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If a new employee who has not gone tbrough the site-specifib saforzy &eatation meeting is assigned to 
the site, the SSO must provide a simrlar briefing to the tHylfBy&befbfehe or she participates m any 
field activities New employees must sign the Safety Compliance Agreement fonn a d  meet the trammg 
requirements of Section 6 2 before beginning fidd work fbr this p j e c t  

6 4 DAILY/SHIFT HEALTH AM) SAFEIY M E m N G S  

Daily/shift plan-of-the-day (POD) and safety briefings for site emptoy4es dl be cspducted The 
briefings will address the day’s planned activrtk, remidem of safeqr-hs new chern~calt 
brought on site, and any safety amems These meetlngs will be documented by the Site S&ty Ofiicer 

6 5 ACCIDENT/INCIDENT REpoRnNc 

All accidents, incidents, and near mmes will be immediately reported to the Field Supervisor and the 
Project Manager It is the Project Manager’s responsibdity40 ensure tbos &e appmpririte personnel are 
notified of the accident/mncident In additmn, WETS requires Deqmmmt of Energy WOE) foren 
5484 X, “Indivdual Accidentflnjuq Report“ to be completed hr dl &st a d  incldeDts and the following 

“Recordable“ occupational injuries or illnesses as defined below 

0 OCCUPATIONAL INJURY is my mjuy such as a cut, fnrctur%, sprain, or -on drat 
results from a work accident or from an exposure involving a shgb W e n t  m tbe work 
environment that requrres more than standard first aid 1 

Note Conditions resulttng from animal or insect bites, or one-tune expoasare to cbermcals, are 
considered to be injuries 

0 OCCUPATIONAL ILLNESS of an employe ts any abmrd ColyIjtJORof &so*, other than 
one resultang from an occupational injury, caused by exposure& e p v ~ k c & x s  associated 
with employment It tndudes acute and chrmc ihesses or dsem-s &a€ may be caused by 
inhalation, absorption, ingestion, or direct contact with a mxffi material 

0 PROPERTY DAMAGE LOSSES of SI,OOO or mote are reported a8 folkrws Accidents that 
cause damage to DOE property, rqardless of fault, or accident wherein DOE may be liable fix 
damage to a second party, are reportable if  damage IS S1,QOo or moTe k M e  damage to 

facilities, inventories, equipment, and properly parked motor vehicles Exelude dornage resulting 
from a DOE-reportable vehicle accdent 

0 GOVERNMENT MOTOR VEHICLE ACCIDENTS resulttag m damages of $250 or more, or 
involvmg injury, are reported unless the government vehicle is not at fault, damage of less than 
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$250 is sustained by the government vehicle, and no injury is inflicted on the government vehicle 
occupants 

6 6 VISITOR CLEARANCES 

Visitors to the work site will be given a site specific safety orientation by the Site Safety Officer or Field 
Supervisor as described in Section 6 3 Prior to entering the EZ/SCA or CRZ/RBA, visitors will provide 
the Site Safety Officer with documentation of training required by Section 6 2 All visitors who do not 
provide documentation will not be allowed in the EZ/SCA or CRZ/RBA Visitors without the training 
required in Section 6 2 must be escorted in the project support zone by a trained individual 

6 7 HEALTH AND SAFETY LOGBOOK 

Separate health and safety logbooks shall be maintained by the SSO, HSS, and RCT s and turned in to 
the Project Manager once the project is completed The Project Manager will then turn in the project 
logbooks and documents to the environmental records management group Logged information will meet 
the requirements of RFETS Coduct of Operations Manual, COOP-006, Operating Area Logs and 
Records and shall include (1) summary of daily health and safety issues, (2) all measurements taken, 
(3) types of monitoring Londucted, (4) description of unforeseen hazards and steps taken to mitigate 
hazards, (5) satety infractions, (6) accidents and injuries, and (7) other significant health and safety 
items 
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items such as traffic cones, banner tape or other high visibility miulungs, and signs The CRZ/?ZBA 
contains decontamination equipment and contamers for disposak persod protective equipment, etc 
All personnel radiological frlskmg dl occur in the CRZ/RBA at the stepoff pad NOTE To ensure that 
the health and safety of collocated workers and the public IS not m quesoon, the boundaties and locations 
of the EZ/SCA and CRZIRBA are subjec% to change based on air Rlonrtorlag mdts and potential 

7 0 SITESPECIFIC HEALTIi AND SAFETY REQUIREMENTS 

7 1  SITECONTROL 

Site control is necessary to prevent unauthorized, untrained, or unprotected personnel or visitors ftom 
being exposed to the hazards associated with the site During actwitits at the Mound Site, site ~oatml 
measures will include the following 
e All personnel and visttors are required to enter thew name, tme in, and time out on the sign u1 

sheet locared at the access coatrol point in the Project Support Zone, 
Adhering to the personnel roster requiremats on the Radiological Work P m ,  
Posting signage communic;rtmg informalon such as requhd pemmat.ptotsaive equipmeeat, wurk 
zone boundaries, and radiological hazards, 
Securmg all work areas at tbe end of each shift, 
Cones will be placed six feet back from the edge of the excavatma to warn persormel of the edge 
of the excavaoon, and 
Erecting a fence around the excavation during the treatment phase of the project 

0 

e 

e 

e 

e 

7 2  WORKZONES 

The excavation and the CSFS will be divided into threr? basic zones 
1 Exclusion Zone (EZ) - For radlotogrcal purposes, the exclusion ZXMB boundary will dso be the Sod 
Contamination Area boundary (SCA) 
2 Contamination Reduction Zone (CRZ) - For radiological purposes the CRZ will contain the 
Radiological Buffer Area (RBA) whxh will include the stepoff pad, aRd 
3 the Project Support Zone 

The EZ/SCA includes areas of physrcai, chemical, or radmlogical hazards The EWSCA will &e clearly 
marked with banner tape, fencing or ather high visibility markings, cmd signs Only luthotlzed pexsonnel 
are permitted within the EZ/SCA The EfSCA will be the areas itrouRd the excavaou and the CSFS 
where all sod wdl be handled Moadototy training and the use of psrsonal protectrve equipment will 
be requued for entry mto the EZ/SCA NOTE The bousdarles and locatmns of the EZ/SCA are subject 
to change should the health of safety of collocated workers, &hspublie, ur ths eimronmcnt be m questmn 
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exposure to chemical radiological or satety hazards 

The Project Support Zone contains personnel who perform support functions and a provides break area 
Managers support equipment, etc are generally located in the project support zone Personnel and 
equipment exiting the EZ/SCA must be decontaminated within the CRZ/RBA prior the entering the 
project support zone 

7 3 PERSONAL PROTECTIVE EQUIPMENT (PPE) 

The purpose of personal protective equipment (PPE) induding clothing is to shield or isolate individuals 
from the chemical, radiological, physiLal and biological hazards that they may encounter at sites 
containing hazardous or toxic materials The caretul selection and use of PPE will protect the respiratory 
system skin, eyes face, hands, feet head, body, and hearing 

No single combination of protective equipment and clothing is capable of protecting against all hazards 
and PPE must be used in conjunction with other protective methods The use of PPE can in itself create 
signiticant worker hazards such as heat stress physical and psychological stress, and impaired vision, 
mobility and Lommunication 

Specitic protective garments are selected on the basis ot a variety of criteria In general, the greater the 
hazard the greater the level of PPE For any given situation, equipment and clothing must be selected 
to provide an adequate level of protection Over-protection as well as under-protection can be 
hazardous and should be avoided 

Table 7 I summarizes PPE requirements for specitic tasks associated with operations at the Mound Site 
Non-routine miscellaneous subtask PPE requirements are addressed in Table 7 2 The following 
sections detail the Lriteria tor selecting specific PPE which will apply to this project NOTE The PPE 
shown in Tables 7 1 and 7 2 are subject to change at the discretion ot the Site Safety Officer and the 
Radiological Engineer PPE worn will be that which is more restrictive for chemical or radiological 
hazards 
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Table 7 1 
Task S p e a k  

Personal Protective Equipment Summary 

Body' :m@mB 
. ,: , . . _. . . . . 

Wet* 
Clother 

Installrap 
Stormwater b t c b  
and Grading 
Toproil at the 
CSFS 

Modlfiad 
D 

Anllc 
TyveP 

Excavatum of 
contamurpted s o i l  

B 

Tnnrpon of 
cont.mnrtcli sol1 

B Anll-C 
Tyvek. 

Management of 
CSFS 

B An(lC 

TyveP 
SuppM air or 
SCBA 

supplied .U or 
SCBA 

B Antic 
Tyvek. 

Decontanunatton of 
Equipmsac' 

B' AIUI-C 
TyveP 

SIlpphcd air or 
SCBA 

Transport and 
BacLfiU of Treated 
soil 

Modified 
[Y 

Anllc 
TyveP 

None required 

Dccontanunrtlon of 
Equipment.' 

Modifiad 
D' 

Modithi 
[Y 

Antic 
TyveP 

-.II1IpI*l 

' If apluh hazards extau and cannot be mugated p d y d  T- wdl be wam 

' Work m y  be conducted witholu mlpintory protactton if c-8 not time air nxmtonng d s a w  no v o h k  osgauc canpow& at levoh above background 

' If no rrrpimtory protection ia requid rfety ghnm wlth tldE rhieltla wdl be worn 
' If high pmuure water ia u d  16 high Soel toed Nbbsr boocr wdl be worn 

mounted face shield wtll be worn in addam to the ukty g b a  

No eye protcctlon will be required when a LII facepiece rslptrru~r 8s worn 

and tho R W  dou not quire requaton fot nddoglcrl porparcr 

If no rraptmtory pmtoUum u raqurnd lad lugb p-m water is used a hard hat 



Long 
sleeve 
cotton 
coveralls 
Wllh 
neoprene 
apmn 

Steel toed safety 
Shoes 

Long 

cotton 
covemlls 

sleeve 
Steel twd safety 
ShlKS 

Hard hat Safety glasses 
with side shields 
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Table 7 2 
Miscellaneous Subtasks 

Personal Protective Equipment Summary 

TvsL M y  I Foot 1Iead I Eye' Level 

C Mixing ConCoveP Hard hat None required I Inner surgeon gloves a d  
heavy duty leather work 
gloves 

Full 
facepiece 
air purifying 
with HEPA 
caltndge 

Hard hat Safety glasses 
with face I with side shields 

Outer mtnle glover or inner 
surgeon gloves with heavy 
duty leather gloves 

hrcd on 
bmthing 
zone air 
momtonng 

Modified 
D 

Pumping incidental waters 
or decontanunation liquids 
into holding tanks or 
tanker trucks PPE is for 
personnel in the suppolt 
zone PPE in the EZISCA 
will be that required for 
the task being performed 

shield 

Fnsking personnel or 
equipment at the stepoff 
pad located in the 
CRZIRBA 

Modified 
D 

Inner surgeon glover None 
required 

Modified 
D 

Steel toed safety 
sleeve shoes 
cotton 
blWedS 

Ant i4  Steel toed safety 
Tyveke shoes and shoe + covers 

None required None 
required 

Conducting radiological or 
industnal hygiene air 
monitonng in the 
CRZRBA 

Refueling Heavy 
Equipment at the EZlSCA 
Boundary 

with side shields 

with side shields 
Modified 

D1 
Outer mtnle gloves or inner 
surgeon gloves with heavy 
duty leather gloves 

None 
requind 

~~ ~ 

Refilling Heavy Equipment 
Airline Bottles at the 
EZISCA Boundary 

General Heavy Equipment 
Maintenance at the 
EZISCA Boundary 

Modified 
D' 

Anti C Steel toe safety 
Tyveke shoes and shoe 

covers 

Ant i4  Steel toe silfety 
Tyveks shoes and shoe + covers 

Outer mtnle gloves or inner 
surgeon gloves with heavy 
duty leather gloves 

with side shields 

with side shields 
Modified 
w 

Outer mtnle glover or inner 
aurgwn gloves with heavy 
duty leather gloves 

None 
required 

' No eye protection will be required when n full facepiece respirator is worn 
- Modified level D PPE will be allowed i f  all of the following conditions are met 

1 
2 
3 
4 

Continuous real time air momtonng indicates no volatile organic conlpounds at levels above background 
No excavating is taking place 
Personnel stay as close to the equipment as possible 
Radiologicnl contml techniciaiis are present 

No wandenng 

" 
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7 3 1  LeveiDPeFsonalRetectiveEquiprrrent 

The use of Level D personal protective equipment is defined by the following critena 

e 

e 

No contaminants are present, or contmnants are prssent below the action levels 
established in the HASP for respirator use, and 
Work hnctions pPedude splashes, unmersion, or potemti4 hr unexpected inhalatmn of 
any chemtcals or rodmnuclideg 

Level D IS a field work uniform affording minimal skin protection and RO respuatory protection It 
consists of the following PPE 

0 

e 

e 

0 

Steel toe safety shoes (ANSI 241 1 approved), 
Heavy duty leather work gkves, 
Safety glasses (ANSI 287 I approved) with side sbieids, and 
Hard hat (ANSI 289 1 approved) 

Modified Level D personal protecttve equipment provides an icreimd level of skm protection and no 
respiratory protection It conststs of the tollowing PPE 

e Steel toe safety shoes, 
e leather work gloves, 
e 

0 Hard hat, 
e 

e 

0 Disposable shoe covers 

Safety glasses with stde shields, 

Anti€ T y v e  covesalts or long sleeved cotton coveralls, 
Outer nitrile gloves or mer surgeon gloves and heavy duty l d e r  work gloves, and 

7 3 2 Level C Personal Pro&tive Equipment 

The maw selectm criterion for Level C, as opposed to the less restrrcclve Lavae D, is that conditions 
require and permtt wearrng au-purifying respmtors A full-fa=, air-purrfymg requator can be used 
only if  all of the following conditlom are met 

e Oxygen concentratms are greater than 19 5 percent and less than 23 5 percent by 
volume, 
Measured air concentrations of identified substances will be reduced by the respirator 
below the PEL or TLV, 
Atmospherrc contttrmnant Lonustrations do not exceed IDLH levels, 
Continuous direct readings on monitoring instruments, such as FIDs or PIDs, are within 

e 

e 

e 
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the action levels prescribed in the HASP tor air-purifying respirator use, 
The substance in question has adequate warning properties, 

The individual has passed a mask specific quantitative tit-test, 
The individual has medical clearance for the use of air-purifying respirators, and 
The appropriate cartridge is used and its service limit concentration is not exceeded 

e 

e The individual has taken the Respirator Indoctrination CBT class, 
e 

e 

Level C personal protective equipment provides moderate skin and respiratory protection It mnsists of 
the following PPE 

e 

e Steel toe satety shoes 
e Hard hat 
e Anti-C TyveP coveralls 

e Disposable shoe covers 

Full-faLepiece, air-purifying respirator with correct cartridges, 

e Inner surgeon and outer nitrile gloves, and 

7 3 3 Level B Personal Protective Equipment 

In cases where airpurifying respirators do not provide adequate respiratory protection, Level B PPE will 
be worn Criterion for selection of Level B PPE are as tollows 

e Measured air concentrations ot identitied substances will be reduced by the supplied air 
respirator or self contained breathing apparatus (SCBA) below the PEL or TLV, 
Continuous direct readings on monitoring instruments, such as FIDs or PIDs, are within 

the action levels prescribed in the HASP tor supplied air respirator use 
The individual has taken the Level B Respirator Indoctrination class, 
The individual has passed a mask specifiL quantitative fit-test, and 
The individual has medi~al  clearame tor the use of supplied air respirators 

e 

e 

e 

e 

Level B PPE provides moderate skin protection and the maximum respiratory protection It consists ot 

the followrng PPE 

e Full-facepiece, supplied air respirator or SCBA, 
e Steel toe safety shoes, 
e Hard hat, 
e Anti-C TyveP coveralls, 

Disposable shoe covers 
e Inner surgeon and outer nitrile gloves and 

i 
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7.3 4 Storage, Inspeetron, and Meinteaance of PPE 

0 After use, inspect for signs of degradation, permeation, or other signs of detenoration 

Inspection of SCBAs and airline respitam will be performed prior to each use and wll mdude 

0 Visually inspect the air cylinder, backpack, harnesses, high and low pressure hoses, and 
regulators, 

Clothing and respirators must be property stored to prevent damage aDd/or mdfunctMn due to exposure 
to dust, sunlight, damaging chemicals, and impact Proper storage of PPE and respuators will include 
the following 

0 

0 

0 

Clothing and respirators wdl be stored in a dry, clean, uncontamnated area out of dmct  sunlight, 
Clothing and respirators wllf not be stored in proxirmty to my ehemicalt sudr as gasolw, 
Clothing will be stacked in orderly fashion so that no other objects oc equrpment are on top of 
them leading to tears, punctures, rips, or deformations, 
All SCBAs and airline respirators will be properly piaced in their cases, 
All full-facepiece air-purifying respirators will be stored in a single layer witb no other objects 
or equipment placed on top of them which could lead to deformation of the facsptece, and 
Different types and materials of clothing should be clearly marked or stored separately to prevent 
issuing the wrong clothing by mistake 

0 

0 

0 

Inspection of clothing and respuators (SCBAs, airline, and full-faceprece air-pUrtfymg) IS Imperative to 
ensure proper protection It IS the responsibility of each ind~vidual to droroughly inspect all clothlng and 
resplrators prior to and during field activities Inspedbn of clothing will include the following 
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Inspection of full-facepiece air-purifying respirators will be performed prior to each use and will include 

Visually inspect the facepiece seal lens, and harness, 

0 

0 Inspect the inhalation and exhalation valves, 
Inspect cartridges for proper type and expiration date, and 
Conduct both positive and negative pressure tests 

Maintenance of all PPE and SCBAs or airline respirators will be performed only by individuals having 
specialized training and equipment 

7 3 5 PPE Donning and Doffing Guidelines 

The following guidelines are required when Level C PPE or higher is required for a task No person 
shall be allowed to enter the EZ/SCA or CRZ/RBA it they are not wearing the appropriate PPE 
Donning and doffing guidelines will be posted at the appropriate location at both the excavation and the 
CSFS 

Donning Guidelines 

After inspecting supplied air respirators and SCBA sy\rerns PPE will be donned in the following order 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

Cotton glove liners 
Shoe covers 
Anti-C TyveP coveralls 
Rubber overshoes 
Skull Lap 
Respiratory protection, as required 
Hood, as required 
Gloves 
Tape up wrists and ankle seams tab tape tor easy removal 
Thermoluminescent dosimeters (TLDs) should be worn outside the Anti-C TyveP coveralls 
Attach facepiece to air line or selt-Lontained breathing apparatus (level B) 
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Doffing Guidelines 

After completion of gross decontamination and washing and rlnslng shoe covers and gloves, it is 

recommended that PPE be removed in the following order 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

Remove exposed tape 
Remove rubber overshoes 
Remve outer gloves 
Remove hood from front to rear 
Remove respirator protection, as applicable 
Remove Anti€ TyvekO cuveraffs, inside out, touching inside oaly 
Remove eacb shoe cover, placing shoe onto clean stepoff pad 
Remove inner gloves and cloth liners as applicable 
Commence whole body frisking per RFETS Radiobgrcal Operating In~tructlons Manual (ROI), 
R01-2 01, "Personal Contammatmn Monitoring 
Monitor dosimeter, and equipment 
Wash hands and face 
Clean and sanitue respirator after receiving radiological clearance from RCTs 

Disposable PPE will be discarded h the properly labeled contluner and handled in accocdance with 
RFETS Field Operations Manual PO), FOW, "Handling of Personal Protectrve Equipment " 
Decontamination for Modified Level D, Levef C and Level B will be per Seaon 7 4 

7 4  MONITORING REQUIREMENTS 

Monitoring of the environmental condltrons m and around the excavatma and the CSFS must occur 
because of the potential for contaminants to be present The following s e c t H ) ~ ~ ~  describe the momtormg 
program to be implemented and appropriate exposure limrts and actions levels Where feasible, personnet 
exposures to hazardous materials (other than radioactive subsfances) shall be mamumxi withut the TLVs 
adopted by the ACGIH or the PELS adopted by OSHA, whIihever is more stringent Exposure to 
radioactive material will be maintluned as low as reasonably a&ievable (AURA) aad Wow the WETS 
administrative control limit of 750 mrem Table 7 3 presents a summary of &e mt3nmring program 
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Table 7 3 
Mom toring Program Summary 

Hazard 

Equipment and matenal 
conIamination 

Personnel contnmimtion 

Long lived radioactive 
airborne particulates 

Low Energy X Ray and 

Gamma radiation (FIDLER) 

RADIATION 

Actloll Level 

Alpha contnminntion 
>20 dpm/100cm2 
removable 
> 100 dpn1/100cm* 
total Not to exceed 
>300 dpd100crn' 
Iota1 100 
d p d  IOOcni. 

avenged over I rn' 

Bew/ganinlo contamination 
> 1000 
dpmll a n i  

rrrnovahle 

> 5000 
d p d l m r n  total 

> MDC of instiunxnt 

10% o f  the DAC' (if full 

facepiece air punfying 
respirators are not worn) 
50 DAC (if full  facepiece air 
punfying respintors are worn) 

>WOO cpm 

' DAC Denved Air Concentration 

Actmu(s) to be Taken 

Suspend operatiom wcure 
area a d  notify the Field 
Supervisor nnd R~diologicnl 
Safdy 

Suspend operations secure 
area and notify the Field 
Supervisor and Radiological 
Safe1y 

Rcniove personnel from 
effected area suspend 
operations secure area and 

notify the Field Supervisor and 
Radiological Safety 

Suspend Operations Notify 
the Field Supervisor and 
Radi~>logical Salety 

Segregate soil 

Pnor to rrmovnl from ndiolog~cal 
control area 

Pnor IO exlting radiological control 
areas 

Per the Rndiological Work Permit 

Each bucket or nt the discretion o f  
the R~diological Engineer per the 

Sampling and Analysis Plan 
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Table 73 
MonitaFing Program Summary (cant.) 

€hard II €hard 

short Ism krgb oam lcv6lr 

Coattlluous high m w  tevels Coattlluous high m w  tevels I 

NOISE 

I I A  

1 

Inh.Ltron of durt 
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H d  

Heat stress 

Table 7 3 
Monitoring Program Summary (cont ) 

Aebm Level Actdsl to be Taka -- 
Vanes depending on work 
load and if  PPE is worn I 

Work rest regunen ice vem 
or other RMRS approved 

Vanes depending on work load and 
if PPE is worn ' 

me(L8ures 

H d  

Heat stress 

Aebm Level Actdsl to be Taka -- 
Vanes depending on work 
load and if  PPE is worn I 

Work rest regunen ice vem 
or other RMRS approved 

Vanes depending on work load and 
if PPE is worn ' 

me(L8ures 

1 Morutonng will be performed when work a m  temperature exceeds 77 F See Appendix D for guidance and action Ievelr for work 
involving the use o f  personal protective quipment 

It COLD =RES 

Cold stress 40 F Equivalent chill 
temperature' I Continuous when the equivalent chill 

temperature is <40 F I Wear adequate insulated dry I clothing 

Cold stress aggravated by the 
use of evaporative liquids temperature gloves with evaporative liquids temperature is <40 F 
such as gasoline 

39 2 F Equivalent chill Avoid soaking clothing or Continuous when the equivalent chill 

Cold stress Continuous when the equivalent chill 
temperature ia <40'F I 19 4 F Equivalent chill 

temperatuFe instituted' 
Work warm regimen will be I 

Equivalent chill temperature is the combined effect o f  the air temperature and wind speed See Appendix D for ACGM table used to 

calculate equivalent chdl temperature 
' See Appendix D for ACGM work warm regunen schedule 

h 
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7 4 1 Chemical Monitoring 

Air monitoring for VOCs will be conducted using a Foxboro, Inc , Model TVA-1000 which uses both 
a photoionization detector (PID) and a flame ionization detector (FID) to measure airborne concentrations 
of VOCs and SVOCs The PID is equipped with a 10 6eV lamp and has a range of 0-2,OOO ppm and 
the FID has a range of 0-50 000 ppm Both the PID and FID will be calibrated daily prior to use and 
a yearly factory calibration and service is recommended Daily calibrations will be per the manufacturers 
specifications and results will be entered in the Industrial Hygiene Instrumentation Calibration Logbook 
The lamp, probe, and filters will be cleaned and/or replaced periodically When measuring matures of 
volatile organic compounds PID/FID devices are used as a screening instrument and cannot identify and 
quantify specific volatile organic compounds within the mixture Due to the variable response of the 
PID/FID to different compounds, and the inability to identify the specific compound within the mixture, 
any reading above background will be the action level unless the compound of concern and the PID/FID 
response factors are known 

Air monitoring for VOCs will also be conducted using a HNU Systems, Inc , Model DL-101-2, 
Photoionization Detector (PID) equipped with a 11 7eV lamp The PID measures the concentration of 
airborne concentration of VOCs in parts per million @pm) using the principle of photoionlzation The 
PID has a range of 0 - 2000 ppm The PID will be calibrated daily with a 100 ppm standard of 
isobutylene prior to use and a yearly factory calibration is recommended Daily calibration will be per 
the manutacturers specifications and results will be entered in the Industrial Hygiene Instrumentation 
Calibration Logbook The lamp, probe and filters will be cleaned and/or replaced periodically 

7 4 2 Radiological Monitoring 

The radiation exposure of an occupational worker will be maintained as far below the U S Department 
of Energy (DOE) limits as is reasonably achievable (ALARA) A local annual administrative dose 
equivalent level of 750 mrem committed effective dose equivalent is in effect Based on process history 
knowledge of the Mound Site soils, the total expected exposure to workers is less than 5 mrem To 
ensure that radiological exposures are maintained as low as reasonably achievable (ALARA), personnel 
and equipment will be monitored using a variety of techniques which are discussed in the following 
sections 

7 4 2 1 Personnel and Equipment Monitoring 

Personnel leaving the EZ/SCA will enter the CRZ/RBA where they will be monitored by RCTs for 
radioactive contamination in accordance with ROI-2 01 If personnel contamination is detected 
operations will be terminated, the area will be seLured and the Project Manager Field Supervisor and 
Radiological Engineering will be notified Depending on the location and level of the contamination 
further actions will be taken 
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After any necessary decontaminrrtmn, all equipment and materials leaving the EZ/SCA wlIl be surveyed, 
and released by RCTs in accordance with ROI-3 01, "Perbnance of Surface Contarmnatmn Surveys" 
and ROI-3 02, "RadioIogical Requuements b r  Uncontrolled Release" 

Instrumentation to be wed for petsonnel and equipment contaunabon monitctmg are those isecomrmded 
by RFETS Radmlogical Safety and consst of the followmg 

Any alternate instruments will be approved try WETS R a M ~ g h l  All iapsMmews WlH 

be mamtained, calibrated, petfotmance tested, and used in xxdance wkb the l&fZS 8?brotagical 
Operatmg Instructions Manual 

7 4.2.2 soil M d t d n g  

Durmg site preparation, excavation, a d  &-n, modtoring of the sod will be tdQItusd Momtof~lg 
of the sod will be conducted usutg B Bicron, C h p  , Model Analyst eqrupped with a G5 ptobc whrcb IS 

a field lnstruinent fbr detectmg low energy radmtmn (FIDLER) "hFRX+ER will be -&, 
calibrated, and used in accodmce with the ROI-6 6, 'Use of the Bicrsn FIDLER" 

7 4 2.3 Radioactive Air Particulate MdtoFing 

Radiological au monitoring wdl be p e r b d  in accordance with the RWP and dl consist of high 
volume aad low volume air sampiurg 

High volume an momtormg wtll be condud at the EZMZ bmsky at both &e excIvatmn and &e 
CSFS to ensure that levels of airbcme radioactive part~dates are < 10% ofthe DAC Momtoring will 
be accomplished usw Staptex Comga~y, Inc Model TFIA, higb vohm 81t spmpfe~il w h d  wlll be 
maintained, calibrated, and used m accordance with ROI-4 02, "Atr somplmg" 

Low volume au monitoring wtll be conducted in the support zone pctiateber at both the excavation aad 
the CSFS to ensure that levels of artborne radioactive particutateis are < 10% o f  the DAC Monitoring 
will be accomplished usmg Rrtdeco, Modet H D a A ,  or Gast, Mode! RV23-1KV 
low volume au samplers whch wdl be rrrsttntained, calrbratsd, rurb- used- m a c w m  with Ro1-4 03, 
"Portable Low Volume Air Sampling" 
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7 4 2 4 External Radiation Monitoring 

After successful completion of the medical and training requirements specified in Section 6 0 of this plan, 
employees who will work within the SCA and RBA will be issued thermoluminescent dosimeters 
Dosimeters will be issued, worn, stored and processed in accordance with HSP-18 07, 'External 
Radiation Dosimetry 

7 4 2 5 Internal Radiation Monitoring 

Employees who are issued dosimeter badges are subject to periodic urine and/or fecal samples which are 
collected and analyzed in accordance with HSP-18 20, Routine Bioassay Monitoring Program 
Additional urine and/or fecal bioassay samples may be required as determined by WETS Radiological 
Safety 

7 4 3 Miscellaneous Monitoring 

In addition to chemical and radiological monitoring, numerous other potential hazards exist which requlre 
the use of real time monitoring instruments These hazards include noise respirable dust, wind speed, 
heat stress, and explosive atmospheres 

7 4 3 1 Noise Monitoring 

Noise levels will be monitored to delineate areas or activities where hearing protection is required, the 
effectiveness of hearing protection required, and whether or not personnel need to participate in a Hearing 
Conservation Program The instrument used will be an Ametek, Model MK-3, audio dosimeter The 
MK-3 is a microprocessor controlled personal monitor that measures noise exposure in the dBA range 
and displays a variety of results including real time dBA level, exposure time exposure dose, average 
dBA level, maximum dBA level, and the 8-hour time weighted exposure dose The MK-3 is calibrated 
on a daily bases before and after use Daily calibrations will be per the manufacturers specifications and 
results will be entered in the Industrial Hygiene Instrumentation Calibration Logbook Annual calibration 
and service of the rnstrument and the calibrator is required 

7 4 3 2 Respirable Dust Monitoring 

Respirable dust monitoring will be accomplished using a Monitoring Instruments for the Environment 
Inc , Model PDM-3, Miniature Real-time Aerosol Monitor (Miniram) The miniram is an airborne 
particulate monitor whose operating principle is based on the scattered electromagnetic radiation in the 
near infrared The miniram continuously senses the particles in the sensing chamber and displays the dust 
levels in mg/m3 Because the miniram is preferential to particles 0 1 to 10 micrometers in slze it is 
useful in determining the levels of not only respirable dust but fumes, smokes, and fogs The instrument 
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will be calibrated using a dust free &Bag prior to each use and permdic cleanurg of the seasmg chambet 
is required Dady calibratlon wdl be per the manufacturers sp&ications and results wdl be entered in 
the Industrial Hygiene Instrum-n Calibration Logbook A yearly €&tory calibratron and servicmg 
is recommended Monitormg wdl be conducted durlng all dust generatkg activitrts 

7 4 3.3 Wind Speed Momtoring 

Wind speed wdl be momtored thqhout all phases of the pmjoct to emsure compllaace with FO 01, 
"Au Monitomg and Dust cantrol" This wdi b e h e  bythcwuforwsllthersffottDowhrch wlll also 
be capable of momtormg wind duecttoa and temperature A Davis htstninmts, Corp Model Turbo 
Meter, electromc wind speed monitor wilt also be used The Turbo kt%ter uses a turbine wblch is 
suspended on sapphire jewel berumgs The tubme rotation is seasxi hy an lnfnued hght beam whose 
signal is procsssed by a large scale mategrated circuit The Turbo MaOa k ? k t q  Critbrated and requires 
no msuntenance except minor cleaning 

7 4.3 4 Heat Stress Moni- 

Heat stress mon&mng wdl be complezed usmg a Imaging and Seosmg Technology, Model RSS 214, Heat 
Stress Monitor The ~nstrument IS a mitxqmcewr  b a d  Wet Bulb Globe Thermometer Milch 
accurately measures enviroMtental fectiors which contribute to heat stress The WBGT reading drspiayed 
by the instrument, m either fahreahert or Celsius, is a weighted sum of the dry bulb, wet buib, and Vernon 
globe temperatures The WBGT ts calibrated prior to use on a dady b l s  and a yeorty fisctory calilmmon 
and servicing IS recommended Dally calibration will be per the manufhcturers  pacifica ah om and results 
will be entered in the Industrlat Hygiene Instrumentation Callbratma Lagbook Maintenawe! IS minimal 
with only the wet bulb wick requirurg periodic replacemear hkmtormg frsqueacy wdl d q n d  on the 
work area temperature, the type of work being performed, rmd the type of W E  worn See Appendix D 
for guidance and action levels for work Urvoivmg the rrse of personal protective equpnent Readmgs 
m the field will be fogged on the Daily WBG" Log 

74.35  ColdStressMonitdng 

Cold stress d t o r m g  will be accoarpllshed by obtainmg the am and the wmd speed and 
calculating the equivalent chdl temperaturr, using the ACGM table found ID Appendix D Once m the 
field, wlnd speed, tesnperature, and equivalent chill tempemure wlll be logged on the Dady Wlnd 
SpeedKold Stress Log 

7 4 3 6 Explesive Atmospkcrt IUim~tOring 

Au monitormg for explosive atmospheres, If necessary, will be conducted usmg a Mme Safety 
Appliances, Co , Model Passport, confined space monitor which also has &e Caprbility a measuring 
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airborne concentrations of carbon monoxide and oxygen The Passport detects the concentration of 
explosive gases utilizing a catalyzed detector pelement and displays the results in percent (0-100) of the 
lower explosive limit The Passport is calibrated daily prior to use and requires factory calibration and 
service on a yearly basis Daily calibration will be per the manufacturers specifications and results will 
be entered in the Industrial Hygiene Instrumentation Calibration Logbook 

7 4 4 Personal Integrated Aw Sampling 

In addition to real-time monitoring, personal integrated air sampling will be conducted on a daily basis 
at both the excavation and the CSFS for Carbon Tetrachloride, Methylene Chloride, Tetrachloroethylene 
(PCE), and Trichloroethylene (TCE) Job functions in the EZ/SCA will be observed in order to sample 
the highest risk employees Samples will be obtained using Mine Safety Appliances, Co , Model Escort 
Elf personal sampling pump The Escort Elf will be calibrated before and after sampling using an A P 
Buck Inc , Model M-5 (mini-Buck) primary gas flow calibrator Daily calibration will be per the 
manufacturers specifications and results will be entered in the Industrial Hygiene Instrumentation 
Calibration Logbook The mini-Buck is a National Institute of Science and Technology (NIST) traceable 
calibrator which is certified on a yearly basis by the manufacturer All samples will be obtained in 
accordance with the procedures contained in the NOSH Manual of Analytical Methods (see Appendlx 
E) Samples will be analyzed by an American Industrial Hygiene Association (AIHA) accredited 
laboratory 

7 5 DECONTAMINATION 

Personnel and equipment contamination prevention techniques will be used wherever feasible Personnel 
will avoid unnecessary contact with soil and will adhere to the work practices outlined in Section 7 6 
Heavy equipment will be operated in a manner which limits tire or track contact with contaminated soil 
and the forty ton dump truck will be carefully loaded to prevent spillage 

7 5 1 Personnel Decontamrnahon 

All personnel exiting the EZ/SCA will enter the CRZ/RBA and must go through a thorough 
decontamination procedure which will be monitored by the Site Safety Officer Decontamination of 
personnel will be done at the boundary of the EZ/SCA in the CRZ/RBA at the stepoff pad and will 
consist of the following 

0 Brushing or scrapping to remove gross decontamination This will be done carefully 
so that the integrity of the PPE is not compromised, 
Washing outer shoe Lovers and gloves in a mild solution of Liquinox" and water 
using a long handled brush, 
Rinsing outer shoe covers and gloves, 

0 

0 
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0 

0 

0 

Removing PPE as outlined in Section 7 3 5, 
A whole body fnsk wlll be conducted, and 
Wash hands and face prior to eating, smoking, or chewuyl 

All materials and equipment III contact with soils wlll q u e  deco-on prmr to release from the 
EZ/SCA and prior to free releast from RFETS to off site locatmns At the dlsctetioa of the h j e ~ t  
Manager, equipment my be d e m n t m m t d  rn the fieid or transfemxl to the Man Decontammtion 
Facllity Field decontammtmn will be conducted in accordance wftb FO 03? " F l d  Dacontarmnatron 
Operat~ons " Main Deco-n Facility operations wrll be coadardcd in accordance with FO 04, 
"Decontarmnation of Equtpment at Decontamhation Facditles," aad FO 12, "Decontammaoon Facility 
Operations" Dependmg on the location and extent o f  contammatmn, and the purpose of the 
decontammation, one or more of the following methods may be used 

0 

0 

0 Scrapping and brushing, 
0 

0 

0 Rinsing with daonlzcd water 

Spraymg potabfe water at low pressures, 
Spraying potable water at high pressurts and high temperanues, 

Scrubbing with solutioas of Liqumox@, or P i p @ ,  

Wiping with premoistened, aon-alcohol b e d  wipes, and 

Decontamlnation effectiveness will bedetermined using radiologicat and v o k l e w ~ c  vapor momtoring 
lnstruments 

7 5.3 Management of Decontaminatk UquiC and Iaddcatrrl Waters 

Liquids generated during decontarmnations wrll be sprayed on the CSFS or placed in holdrng tanks which 
will also hold mcldental waters pumped from either the excavatron or the CSFS stom- collectron 
system Incidental water and decontammatron liqulds wifl be handled III accordance wth SW 01, 
"Control and Drsposition of Incidental Waters," and FO 07, "Handlmg of -n Water and 
Wash Water " When needed, the lqu& will be pumped from the hoklrng tanks into taakex trucks for 
transport to Burldrng 891 and subsequent treatment 
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7 6 WORK PRACTICES 

Work within the radiological control areas will be conducted under the stipulations of several Radiological 
Work Permits which will be strictly adhered to at all times Any personnel conducting work contrary 
to the RWP will be Subject to immediate disciplinary action and removed from the project 

7 6 2 Prohibited Activities 

The following activities are prohibited 

Eating, drinking, chewing gum or tobacco. and smoking is prohibited within the CRZ/RBA and 
EZ/SCA, 
Unnecessary contact with contaminated soil such as sitting and kneeling, 
Eating, drinking, chewing gum or tobacco smoking or any practice that increases the probability 
of hand-to-mouth transfer and ingestion of material is prohibited except in designated areas, 
Prescribed drugs taken by personnel on operations where the potential for absorption, inhalation, 
or ingestion of toxic substances exists unless specifically approved by a qualified physician, 
Eating drinking smoking or chewing gum or tobacco prior to washing hands and face after 
exiting the exclusion zone 
Facial hair which interferes with mask to tace \ea1 
Hard non-permeable contaLt lenses are prohibited in the EZISCA, and 
Lighters and matches on site except in designated smoking areas 

7 6 3 Spill Prevention 

It is the responsibility of all project personnel to conduct work in a manner which prevents the potential 
release or spill of hazardous materials The observance ot any activity which increases the potential for 
a release or spill shall be immediately reported to the Field Supervisor or Project Manager Spill 
prevention will include the tollowing work practices 

A one foot freeboard will be maintained in dump trucks, 
Dump trucks will be free of external soil accumulation prior to transport, 
Dump trucks will be limited to 5 mph during transport, 
Heavy equipment and generators will be caretully retueled so as not to overfill, 
Gasoline containers will be stored in flammable cabinets when not in use, 
Heavy equipment will be inspected by the operator prior to the beginning of each shift and an 

Pumps and hoses used to pump incidental water to holding tanks will be visually inspected by the 
inspection checklist will be completed 
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user prior to each operation, 
Tanks used to hold incidental water and decontamination liqulds wdl be inspected daily, and 
Tanker trucks used to transfer inLidental water and decontaminatton liqurds wtll be filled in 
accordance with their safety guideiines 

0 

a 

7 6 4 Dust Control Measures 

To prevent windblown dispersion and employee mhalatmn of pmculates, FO 01 will be strictly adhered 
to and potable water will be sprayed for routine dust suppressma durmg excadon, loadtag, traasport, 
dumping, and stockpdlng of contaminated soil Water will be sprayed to mWm, wt. mobiiflze the sod 
or create runoff The contaminated soil feed stockpile will be coyeted wvttl, a tarp pad the excavation wdl 
be sprayed with potable water at the end of each shift Wind speed will be m o m W  as described in 
Section 7 4 3 3 and the actton levels in Tahle 7 3 will be adhered to Dump trucks used to transport 
contaminated soil will be linuted to a maximum speed of 5 mph 

7 6 5  BuddySystm 

All work that requires perso~el  to directly handle, sample or &amport hazdous materials, h e  
waste or waste containers at RFETS requires the use of the buddy s y s t h  The responsibrlity of workers 
utilizing the buddy system incfude 

0 

0 

0 

Providing hisher partner with routine and emergent.y assistance, 
Observing hisher partner for sips of cfiemical or heat stress exposure, 
Periodically chaking the integrity ot hisher partntx's PPE, and 

In addition, any work requiring greater than Level D protection requlres use of the buddy system 
At no time shall any worker enter the EZlSCA or CRZ/RBA without the use of the buddy system 

7 6 6 Communications 

Due to the small work areas at the excavation and CSFS and requirement of the " M y  system" during 
work activities, face to face commu~atioa among workers wdl be gendly  manad However, due 
to the use of Level B respiratory protection and the difficulty in communxmng, a set of hand signals has 
been developed and personnef will be briefed on their use pnor to beginnjag work Radios will be used 
for communrcating with workers in the W S C A  and other plant personnel including emergency 
responders EMAD-6 wili be used for communication during the durotloa o f  this project In addition, 
a telephone is located in T9OOD 
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7 6 7 Confined Space Entry 

Confined space entry is not authorued for this project If it is determined during the course of field 
activities that a confined space entry (I e entry into the excavation) is required, an addendum to this 
HASP will be required 

7 6 8 IIIumination 

Night work is not anticipated during this project If night work is required, it will be performed in 
compliance with 29 CFR 1926 65 (m), Illumination 

7 6 9 Sanitation 

Potable water washing and toilet facilities which comply with 29 CFR 1926 65(n) Sanitation at Temporary 
Work Places and will be available to all on-site personnel 

7 7 UNANTICIPATED HAZARDS OR CONDITIONS 

Unanticipated hazards or conditions encountered during this project will be managed in accordance with 
this RMRS policy statement "In the event unanticipated hazards or conditions are encountered, the 
project activities will pause to assess the potential hazard or condition The potential hazard or condition 
will be evaluated to determine the severity or signiticance ot the hazard or condition and whether the 
controls on the project are sufficient to address the hazard or condition Based on this initial evaluation, 
a determination will be made whether to proceed with controls currently in place, segregate the hazard 
or condition from the project activity, if it can be done safely, or curtail operations to address the 
unexpected hazard or condition Concurrence to proceed down the selected path must be obtained from 
the RMRS Vice President or their designee In addition, the resumption of field activities involving 
radiological issues will be in accordance with Article 345 of the WETS Radiological Control Manual 
Note Unanticipated Hazards or Conditions do not replace conditions which require emergency 
response, rather, they ensure that all work is performed based on an informed approach in regards to 
all potential hazards 

The following sections list possible Unanticipated Hazards or Conditions and the corresponding 
response action 

7 7 1 Encountering Debris During Excavation 

Historical data indicates that all debris assoLiated with the Mound Site was removed during the 1970 drum 
removal activities @OW Chemical Company RoLk Flats Division, Letter from R M Vogel to E A 
Putzier titled Logistics of Mound Excavation, dated September 11, 1970) In the unlikely event that 
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drums, wood, mstal, plastic, rubber, fiberglass or other mn-naturaf debris IS found durfng excavation 
activities, the following actrots wdl be taken 

0 

0 

0 

0 

Excavation activities wdi be lPunedratdy suspended and the Project Manager a d  Freld SuperviscW 
Wlll be notlfied, 
Radiological Safety will be notified, 
Information regarding the debts WIN be gathered "bs wrll tnclude any labuls, mukings, or 
other v d  dues as to the mure of the debns, 
Upon approval fkan tbe hopes Manager or Field Supctvk,  aad the Radhgsid Safety Section 
Managsr/RcT Supervmr, tbe dslnis wzli be tedlKlvad frosr tbs exatvatma and placed on plastic 
sheetmg where It can be surveyed fw rrdmlqgrcpf wntabbabn pa ROI-3 Of, ''- 
of Surface Contammatmn Surveys", monitored b r  volaatie organic oompouds, and further 
characterized as necessary, 
Based on the radiological sumey, VOe monitotmg tewlts, and otlaer &ractermtmn data, the 
mea radiological postings, RWP, controls, and work practices will be and moddld as 
necessary, and 
Upon approval from the RMRf Vice Presldeat or $leu desqpe, exawdtim &itm witi 
resume 

0 

0 

FDLER readmgs will be taken on the surface of soil removed from the excavation ff levels > S , a  
cpm are detected, the folfowing actmns will be taken 

Excavation activities wdi be hwnecttately suspended aod the Pqect Manager or Field Supervisor 
wdl be notified, 
Radiological Saw wilt be notified, 
A plastic covered soil segqptmn area will be d & e d  at tlrs excavatmn rtte, 
Based on the FIDLER r d l ,  $le area radiolugid pdngs, RWP, amtrols, and work 
practices wdl be reviewed i d  modified as newswry, 
Upon approval from the RMRS Vice President or a0ir designee, excava€h activities will 
resume, 
A composite sample of the 
The soil wdl be covered at tbe eud of the day or when segregatmn s no longer required, 
Based on the sample results, the area radiological postings, RWP, controls, pnd work practices 
wdl be reviewed and modified as necessary, and 
Upon approval from the RMR!S Vice President or their designee , the segregated soil wlll be 
handled appropriately 

soil will be subuutted tbr rsotopic mdysis, 
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7 7 3 Perimeter Radiological Air Sample Results > 10% DAC 

In order to protect collocated in the CRZ/RBA and project support zone, perimeter or work area high 
volume and low volume air samples will be obtained If a confirmed sampling result is greater than 10% 
of the DAC the following actions will be taken 

0 

0 

0 

0 

0 

0 

0 

0 

7 7 4  

AI1 activities will be immediately suspended and the Project Manager or Field Supervisor wdl 
be notified, 
The Shift Supervisor will be notified and access to downwind areas will be restricted, 
Radiological Safety will be notified, 
All personnel in the CRZIRBA and support zone will be moved to a safe upwind assembly area 
No personnel will be allowed to leave the assembly area, 
A Science Applications International Corp Model AP-2 portable alpha analyzer will be used 
to determine if the elevated sample result is due to naturally oLcurring radioactive material or 
radioactive contaminants ot concern, 
Based on sample and monitoring results, potential personal radiological exposures will be 
reviewed, 
Based on the sample results, the area radiological postings, RWP, controls and work practices 
will be reviewed and modified as necessary, and 
Upon approval from the RMRS Vice President or their designee, work activities will resume 

Equipment Radiological Contamination > Transuranic Release Limits 

All material and equipment exiting the radiological control areas at the excavation and the CSFS will be 
surveyed per ROI-3 01 Should any survey results indiLate contamination levels greater than those in the 
RFETS Radiological Control Manual, Table 2-2, the following actions will be taken 

0 All activities will be immediately suspended and the Project Manager and Field Supervisor will 
be notified, 

The source of the contamination will be identified and controlled, 

with HSP-18 10, Radioactive Material Transfer and Unrestricted Release of Property and 
Waste , 
Based on the survey results, the area radiological postings, RWP, controls, and work practices 
will be reviewed and modified as necessary, and 
Upon approval from the RMRS Vice President or their designee, work activities will resume 

0 Radiological Safety will be notified, 

The contaminated material or equipment will be contained, handled, and transferred in accordance 
0 

0 

0 

0 
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7 7 5 Personal Radiological Contamination 

All personneI will be frisked per ROI-2 01 prior to exiting the radiobglcal control areas at the excavatton 
and the CSFS the removal of 
personal protec%ve equipment, the following actions will be takm 

If levels >MDc of the utstnrment are detected on pcrso~el 

e 

e 

0 

All activities will be immediately suspended and thebject  Managet and Field Supervwor will 
be not~fied, 
Radiological Safety wdl be nohtied, 
Dependmg on the location aad level of contammatma the, approPrirte acttons wdl be take0 to 
protea the contarmaated urdwidual and persod ratbe area, 
The source of the contarmMtron wdt be Identified and controlled, 
Based on the contammation levels, the area postigs, RWP, and work pactlces will be reviewed 
and modified, and 
Upon approval from the RMRS Vice President or then designee, work activtties wdl resume 

e 

0 

e 

In order to protect collocated UI the CRWRBA and project support zone, penmeter VOC illt momtormg 
will be conducted at both the excavatmn and the CSFS Shauld lev& ladieate the sustamed presence of 
VOCs at levels greater than background, the €dlowing actions vvlll be talrea 

e 

e 

e 

e 

0 

All activities will be immedidy suspewled and the Project Manager and Freld Supenlsor will 
be noofied, 
All personnel in the CRWBBA and support zone will be moved to a safe upwind focatmn, 
Based on monitoring results potential personal chemrcal exposures will be reviewed, 
Based on monitoring results, site control and work pracaces wtil be rc~lewed and modified, and 
Upon approval from the RMRS Vice President or their designee, work act~~ltles wdl resume 
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8 0 EMERGENCY RESPONSE PLAN 

Potential emergency situations during work at the Mound Site include hazardous substance release, 
employee contamination, accidents, injuries, tire , and ndtural disasters Safety precautions will be taken 
to avoid emergency situations However, if an emergency does arise, the procedures described in this 
section will be tollowed Also, preparatory steps necessary for responding to an emergency situation are 
given below and they should be complied with betorc beginning any work at the site 

The Project Manager, with assistance from the Field Supervisor and the Site Safety Officer, has 
responsibility and authority for coordinating all evauations and emergency response activities until proper 
authorities arrive and assume control 

8 1 SITE EVACUATION 

If an evacuation is necessary at the excavation area, personnel will exit the site via the nearest stepoff pad 
and proceed to the primary assembly area The need for personal decontamination and radiological 
trisking will be evaluated based on the reason for the evacuation and will be communicated to field 
employees by meaiis ot a distinct air horn signal One long blast from the air horn indicates a controlled 
evacuation requiring both decontamination and radiologiLa1 frisking Three short blasts will indicate an 
emergency evacuation during which penonnel will immediately evacuate the site without stopping for 
decontamination or personal radiological trisking NOTE During an emergency evacuation, there are 
no operations within the excavation area that are vital enough to delay the evacuation for even an instant 
Because the wind is usually from the northwest the primdry assembly area will be the corner o f  the 
protected area fence located approximately 200 feet to the west Should this area be upwind, the 
secondary assembly a e a  will be Building 301 located approximately 200 feet to the east All personnel 
will be accounted for once they reach the assembly area 

If an evacuation is necessary at the CSFS area, penonnel will exit the site via the nearest stepoff pad and 
proceed to the primary assembly area The need for personal decontamination and radiological frisking 
will be evaluated based on the reason for the evacuation and wili be communicated to field employees 
by means of a distimt air horn signal One long blast from the air horn indicates a controlled evacuation 
requiring both decontamination and radiological frisking Three short blasts will indicate an emergency 
evacuation in which personnel will immediately evacuate the site without stopping for decontamination 
or personal radiological frisking NOTE During an emergency evacuation, there are no operations 
within the CSFS that are vital enough to delay the evdcudtion tor even an instant Because the wind is 
usually from the northwest, the primary assembly area will be the west end of T9OOC located 
approximately 200 feet to the west Should this area be upwind, the secondary assembly area will be 
approximately 200 feet eaqt ot the CSFS area All personnel will be ‘iccounted for once they reach the 
assembly area 
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Assembly areas am shown on the Ibfmnd site maps (Figures 3 2,3 3, and 3 4) wbrch wrll be posted next 
to the telephones and tn promment Locations at the site 

8 2 EMERGENCY SERVICES 

8 2 1 Emergency Phone Nu- 

In case of an emergency, RFETS emergency services must be d i e d  Knrsar-Hdl azmtams an 
emergency response telephone extenson of 2911 at m s  E x t e n m A  2911 may be reachat from ury 
plant site telephone or on Radio Channel 2911 and will mndiately COIMBct the calk wltb ttre Fke 
Department, Plant Security, the Central Alarm Station, the Shift Supfbtmdent and, &mag first shift, 
Occupational Health Table 8 1 presents a list of Mound Site pr~ject pemt?~& who wtll be n0tifisd m 
the event of any spill, release, employee contammation, accident, injury, fife, or natural dsaster These 
phone, radio and pager numbers will be posted next to telepbnes and at ptoarlatnt kmbws at the srtc 
Any revisions to the list must be posted and aH personnel notrfied of the changes 

*All Life Threatening Emergeneb Dial Extension 2911 

8 2 2 Rocky Flats Oecupationrl Heotth Medical Fa- mlding l22) 

The Rocky Flats Medical Facility in Building 122 is to be usd b r  me&& and -ks 
Dependiag on the seriousness of the injury, injured p e r s o d  my d$O Teq€i'b? stre by an off-she 
hospital The need for off-site care will be determined by O c t u m  Heittds Dincnsas to the Rocky 
Flats Occupational Health Medicat Facility 

From the Mound Site or the CSFS, go south to Central Avenue and turn right (west) onto Centd 
Avenue Continue for approximately 1 25 miles Building 122 wdl be on rbe left (soatb) slde of CetSral 
Avenue A map to Building 122 wdl be posted next to telephones and at promrnant Iocatujns at the site 
See Figure 8 1 
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Table 8 1 
Emergency Telephone Numbers 

RFETS EMERGENCY RESPO NSE EXTENSION 

RFETS SHI FT SUPERINTENDENT 

RMRS Emergencv Contacts 

Contact 

Contact 

Contact 

Contact 

Contact 

Wayne Sproles 
RMRS Project Manager 

Mark Wood 
RMRS Field Supervisor 

Peggy Schreckengast 
RMRS Health and Safety Supervisor 

Marla Broussard 
RMRS Field Operations Manager 

Jerry Anderson 
RMRS Radiological Coordinator 

RFETS Phone. 291 1 
RFETS Radio. 29 11 

RFETS Phone. 2914 
RFETS Radio. 2914 

WETS Phone 5790 
RFETS Radio 3798 
WETS Pager 1245 

WETS Phone 6689 
WETS Radio 3796 
WETS Pager 5904 

WETS Phone 6790 
WETS Radio 3359 
RFETS Pager 3059 

WETS Phone 6007 
WETSRadio 3740 
WETS Pager 4010 

WETS Phone 6438 
RFETS Radio 
WETS Pager 7447 



t 
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8.3 HAZARDOUS SUBSI'ANCE RELEASE 

8 3 1 Spill Response Planning 

The Spill Response Plan is destgned to establish a program/plan to -a rafe and lnfwmed response 
to incidental and emergency situations with the intent of p m t d e g  Mound SI& prow D 

collocated workers, the public, the mvuoninent, and property m the weat of sptlls, &e, or axglosoon 
AI1 spills wilt be addressed per HSP-21 04, "Emergency Respom8 md Spdl constcd Rogf8in ff 
applicable, reporting will be condud in accordance with A d r n f n i v e  Pmcedum Manual, ADM- 
16 01, "Occurrence Reporting PKlCgM 

8.3 2 Inademtpl Spill operations 

Incidental Sptll Definition 

Incidental spllls are those where the substma can be safely absorbed, neutdlzBd, or otherwise coatroliad 
by employees in the immediate rdearre area at the time ef the rdease In addition, the release does not 
have the potential to become an emeqp%y within a short tune frame 

Spills considered as incidental iaclude 

0 

0 

0 

0 

Gasolme, diesel, or hydraulic od spdls within the EZBCA, 
Gasoline diesel or hydraulic od spdk outside of the EZ/SCA, 
Contamuratsd soil spltls aztsub e€ 4 e  EZ/SCA, aad 
Decoatrtmination or lacidentd wates spills inside secondary cmtmmmU 

Criterion which must be met prior to tncidental release response aaiuns at fie Mound Stte mcWe 

0 

0 

0 

0 

0 

0 

0 

The RFFTS Shift Superintmdeat mctst be notified, 
The RMRS Project Manag= srad RMRS Field Supewrwrs must be notfied, 
Radiological Safety llllls~ be notified tf spill invoIves drologicat aspects, 
The chmcal hazards of the substam spilled are knom and qus&kd, 
The PPE normally worn wdl provide adequate persontl protcetron, 
Demntamlnatlon methods we dtable for the substance sprlld, and 
All materials or equipment used &ring the response are c m p d d e  with thc substance spilled 

Post midental spill response WIH include 
0 

0 
Ensuring the proper reporting per HSP-2104 ;IMi ADM-16 01, aad 
Conducttng a biding to adresas tbe CBwe of the spill, methods of prevenmg future spills, and 
ways to improve readtndss md response 
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8 3 3 Emergency Spill Operations 

Emergency Response Definition 

A response etfort by personnel from outside the immediate release area, or by other designated 
responders to a release that results, or is likely to result , in an uncontrolled release of a hazardous 
substance 

An emergency response is required in the following situations 

0 

0 

0 

The responders are not in the immediate response area, 
The release requires emergency evacuation ot employees in the area, 
The release poses a serious threat ot fire or explosion (exceeds or has the potential to exceed the 
lower flammable limit), 
The release may cause high levels of exposure to toxic substances, and 
There is uncertainty that the employees in the work area can safely handle the severity of the 
hazard with the available PPE and equipment 

0 

0 

Emergency Spill Response Actions 

0 IF a release is observed, THEN immediately warn coworkers in the area and notify the Project 
Manager or Field Supervisor on EMAD 6 IF supervision is not available, notify the Shift 
Supervisor at 966-2914, 
Shut off pumps transferring liquid if safe to do so, 
Close valves to stop flow into affected area if safe to do so, 
Move to a safe location upwind and post a person upwind to prevent unauthorlzed personnel from 
entering the contaminated area, and 
Call 966-291 1 or use radio channel 291 1 and provide the following mformation 

0 

0 

0 

0 

0 Exact location of the emergency (nearest road, etc ) 
0 Nature of the emergency 
0 Condition of patient if applicable (breathing, consciousness, bleeding, etc ) 
0 Special hazards in the area 
0 Your name 
0 Any other information requested 
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8 4 EMPLOYEE CONTAMINATION 

8 4 1 Chemical Contamination 

If any site worker experiences a farlure or alteration of protectlw eqwipment that affects the protectm~ 
factor, that person and haher awodter(s) will immediately leave tbe work area for whrch the PPE was 
required Re-entry to the area wlli Bot be permitted until the equipment has baGa repausd or replaced 
If any incidents occur that involve the chemical contarmaation or exposure of an employ# to hamdous 
or toxic substances, the Project Manager or Field Supervisor wlll be mhfied immediately - If neeessq, 
the WETS emergency services at extension 2911 shall be n&fid 

First aid or other decontaminatmn pmwdures s b l d  he admintstered if they csul be withuut endangering 
other operations personnel Chemicaily Lontaminated personnel should proceed to the nearest 
decontamination safety shower and thoroughly irrigate the matmmWd area(s) Aa emsrgency shower 
and eyewash station is located in the excavation support zone aad UI T9oBD at t$e CSFS area No 
chemical contamination situahon at the Mound Site project wht be d e  worse by tb6 use of large 
amounts of water 

8 4 2 Rndiological Contamination 

All personnel radiotogical contaminatmn will be addressed u1 u r d a n a ?  WI& ROI-2 01 

8 5 ACCIDENT/INJURY 

In the event of an accident of other event &at causes injury to operatrons or any other ftersoaael present 
at the Mound Site project, the RFETS emergency extension at 2911 will bs notified anmediately The 
site Fire DepaFtment, EMTs, and Secvrity will be dispatched d t a t e l y  Deta~tS of the emergency and 
the exact location must be given over the phone Basic first ad may be adcnin~~tered by properly trained 
personnel until emergency medical personael arrive Each &ti% wrtl have a rrrmimUm of one staff 
member trained in Amencan Red Cross First Aid and CPR Any no~mwgmcy medical situation such 
as minor cuts or sprains should be attended to at RFETS Medid - Buitdisg 122 A map showing tbe 
location of BuiMmg 122 is shown in Figure 8 1 
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8 5 1 Emergency Medical Procedures 

For severe injuries, illnesses, or overexposures 

0 

0 

0 

Remove the injure or exposed person(s) from immediate danger if safe to do so, 
Immediately call extension 291 1 and provide as much information as possible, 
If possible, at least partial decontamination should be completed Remove protective equipment 
and clothing and redress the victim in clean coveralls or wrap in a blanket, 
If decontamination cannot be done, wrap the victim in blankets or plastic sheeting to reduce 
contamination of other personnel, 
Render emergency first aid until emergency medical personnel arrive, and 
Evacuate all personnel on site to a safe place 

0 

0 

0 

8 5 2 Fire/Explosion 

The first responsibility of any employee discovering a fire is to warn coworkers and Call the Rocky Flats 
Fire Department at extension 291 1 

UNDER NO CIRCUMSTANCES SHOULD ANYONE ATTEMPT TO FIGHT A FIRE ALONE 
Personnel trained as First Responders may then use a fire extinguisher or de-energue small fires in those 
situations where there is no personal danger in doing so Fire extinguishers are located next to all 
generators on site, in T9oOC and T9oOD, and in all pieLes of heavy equipment 

In the event of an explosion, all personnel will be evacuated and the fire department notified 
personnel shall re-enter the area until it has been cleared by the Rocky Flats Fire Department 

No 

8 5 3 Natural Disasters 

Natural disasters may occur at the site and include lightning and high winds 

0 Lightning - Persons should not work in open areas, near trees or other equipment outside during 
lightning storms - Stop work and clear the site until storm passes 
High wmds - If high winds are forecast, the site should be cleared before the winds become 
hazardous Workers should be instructed to go to an appropriate shelter If winds are sustained 
at 30 miles per hour, all soil handling activities will be suspended and work activities will be 
evaluated If winds are sustained at 45 miles per hour, all work will be stopped until the wind 
subsides 
Notify the Project Manager or Field Supervisor of any work stoppage due to lightning and high 
winds 

0 

0 
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nofn 

8 6  EMERGENCYEQUIPMENT 

This equipment will be stored at appropriate locations selected duttng slte mobiilzatkm 

0 

0 

0 

Fire extinguishers (10 Ib A/B/C), 
Extra full set of PPE rncludiag SCBA, 
Emergency shower and eyewash stations will be provided and mmtahed 111 Wsupport mue at 
both the CSFS and the excpvltm, and 
Fully stocked spill kit mncluding 

Caution Tape 
Od dry absorbent 
Umversal absorbent pads 
Umversal absorbent prllows 
Unwersal absorbent booms 
Plastic non-sparking shovel 
Largeplastx bags 
White vinyl tape 
Radiological and Hazardous Waste Labels 

0 
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INTEROFFICE MEMORANDUM 

DATE 

TO 

FROM 

SUBJECT 

Ref 

e 
February 10,1997 

Wayne R Sprolles Mound Site Project Manager 

D R Swanson, Manager Safety Analysis, BMg 130, x7009 

TRANSMITTAL OF AUDITABLE SAFETY ANALYSIS FOR THE MOUND 
SITE SOURCE REMOVAL PROJECT - DRS-005-97 

(a) W R Sprolesttr 97-RF-00536 toRonSwansan MoundSite IHSS 
1 13, Source Removal Project - Auditable Safety Analysis (ASA) - 
wRS-003-97, January 29 1997 

PURPOSE 
This letter transmrts the completed safety analysis for the Mound Site Source Removal Project in 
response to your letter (Ref a) requesting an audttable spk?ty analysis be performed 

DlSCUSSlON 
This report presents a semiquantttatnre safety analysrs for the activities associated wtth the 
Mound Site Source Removal Pm@t The safety analysts was based on mfmatton obtmed in 
the Proposed Actron Memorandtam (PAM) for the project which ~mltides a summary of the 
radiological and chemicat sampling dah, as well as a draft of the Mound Site Health and Safety 
Plan (HASP) 

The safety analysis has determined that the Mound Site IS classified as 'tow hazard non-nuclear" 
requiring compliance with OSHA Standards preparation of a site-specific HASP and preparaticn 
of an auditable safety analysis 

Based on the classfw&on dstemunatmn, the radiological and chemsal hazards assoctated with 
the Mound Sfte sourn resnwal aetRnbes . present negkgrMe o f f r u t s  impacts to the pubk and the 
environment resulting from an airhme release Onstte occuprrtionat hazards have been tdentified 
and evaluated m the HASP No additional controls, beyond what is documented in the HASP 
have been identified, nor are necessary to further control negriIWe offsde radiological and 
chemical hazards Offslte impacts vul# be adequately ControRed provided that the controls 
identified in the HASP are impkmwWd and maintaned 



W R Sproles 
February 10 1997 

Page 2 
DRS-005-97 

RESPONS E 

If you have any comments or questions regarding this safety analysis please contact John Ktrar 
at x7844/DP7577 or myself at x7009/DP5269 

Attachment 
As stated 

cc 
T G Hedahi 
A B Reed 
A M Tyson 
M R Wood 
J J Zimmer 
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SUMMARY 

This safety analysis addresses the activities associated with the removal of Volatile 
Orgamc Compounds (VOCs) at the Rocky Flats Envlronmental Technology Site (WETS) 
Indiwdual Hazardous Substance Site (LHSS) 113 The LHSS 113 is also known as the Mound 
Site 

Between 1954 and 1958 approxlmately 1,405 mtact drums contamng uraruum, plutomum 
beryllium, hydraulic oil carbon tetrachlonde, perchloroethylene (PCE), and tnchloroethylene 
(TCE) were stored at the Mound Site Pnor to removal of the drums in 1970, some of the drums 
were known to have leaked, and the resulting contammation is impacting the groundwater It is 
expected that apprommately 400 to 1,000 cubic yards (yd3) of soil are contammated w t h  VOCs 
above subsurface action levels specified in the Final Rocky Flats Cleanup Agreement (RFCA) 
(Ref 1) necesstating source removal actiwties The VOC contarmnants are Comprehensive 
Envlronmental Response Compensation and Liability Act (CERCLA) hazardous substances and 
Resource Conservation and Recovery Act (RCRA) hazardous waste constituents contained in an 
environmental media (soil) Removal and treatment of VOCs at the Mound Site, in accordance 
w t h  the RFCA, will nutigate ths  source of groundwater contamnation 

Source removal actiwties include (1) excavation (2) staging of contamnated soils (3) 
soil treatment, and (4) site reclamation Ths analysis addresses only the tasks that could result in 
a sigmficant airborne release of radiological and chemcal contamnants specificallv excdvation 
stockpilirg, and handling of contanunated soils Contamination of the local groundwater and 
potential resultant effects to public receptors are not addressed 111 t h s  analysis as it is assumed 
that they are adequately covered by CERCLA and RCRA cleanup requrrements applicable to this 
project Routine and incidental releases of contarmnants (chemcal and radiological) dunng 
source removal actiwties at the Mound Site are evaluated in the Site Speczjk Healrh and Safety 
Plan for the Source Removal at the Mound Site IHSS 113 (Re€ 2) 

Based on a revlew of the Proposed Actzon Memoranchrm for the Source Removal at the 
Mound Site IHSS 113 (Ref 3), the Mound Site Source Removal Project Activity Control 
Envelope Process, the site-specific HASP, and guidance set forth in DOE-STD-5502-94, Hazard 
Baseline Documentafzon (Ref 4), the Mound Site (source removal actiwties) is classified as low 
hazard non-nuclear” requinng compliance wth OSHA Standards, preparation of a site-specific 
Health and Safety Plan (HASP) in accordance wth 29 CFR 192665, Hmardous Wusre 
Operatzons and Emergency Response (Ref 5), and preparation of an “auditable safety analvsis 
Ths safety analysis serves as the “auditable safety analysis ” 

Based on the “low hazard non-nuclear” hazard classfication deternunation, the 
radiologcal and chemcal hazards associated wth  the Mound Site source removal actiwties 
present negligble offsite impacts to the pubhc and the enwonment Onsite occupational hazards 
(radtologml, chemcal, biologcal, and physical) have been ident&d and evaluated in the site 
specific HASP hazard assessment Controls for these hazards are also documented in the HASP 
No additional controls, beyond what is documented 111 the HASP, have been identfied, nor are 
necessary to hrther control neghgble offsite radiologd and chemcal hazards 

Rcnrion 0 1 Mound Site Safetv b a h s i s  
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1 INTRODUCTION 

The proposed actions that will be updertaken at the Mound Site include excavating soil 
contammated with VOCs and processing the soil to remove the VOCs The Mound Site is 
located north of Central Avenue, and east of the protected area (PA) fence The objective of the 
action is to prevent hrther degradation of groundwater and to protect human health and the 
environment Following treatment, the soil will be returned to the site apd the area revegetated 
The project will be conducted in acsordance wifh the RJCA guidelines DOE Orders, and WETS 
policies and procedures 

1 1 Regulatory Drivers 

There are four pnmary regulatory thresholds or levels used for detemmng the hazard 
categonzation and appropnate Environmental Management (EM) hazard baseline documentation 

Hazard Category 3 per DOE Order 5480 23, Nucleur Safety Analysis Reports (Ref 6 )  
and DOE-STD- 1027-92 Hazard Categorization c-nd Amdent Analysis Techniques 
foi Compliance with J O E  Opder 54SO 23 Nuclcur Yafe(y Aria9.m R e p  C‘S (Ref 7 )  

29 CFR 19 10 1 19 Proczss ,~cfeefi/Managernent (F‘S’g(Ref S )  

40 CFR 68, Risk Management Programs (1pMP) fi,r Chemical AccidentaI ReIease 
Prevention (Ref 9) and 

40 CFR 302, Desigmtion Reportable Quantities cnd i\bt$cation (Ref 10) 

D3E Order 5480 23 is the pnm-iry Order govermng safety analysis requirements for 
ruclear facilities Facdiiies are designated a b  ‘‘Xuclzar Facdlties” if the radiological inventory 
exceeds the threshold values in DOE-STD- 1027-92 DOE-STD- 1027-92 identifies the threshold 
between a Category 3 Nuclear Facility and a below Category 3 Nuclear Facility as a companson 
of the total segmented inventory wth  the values m the standard 

The basis for the application of  the PSM Standard, 29 CFR 1910 119, and RMP Rule 40 
CFR 68, is the inventory quantity of hazardous substances that is detemned by gross amounts 
(unadjusted by process) of hazardous matenals The PSM Standard was promulgated to prevent 
and mtigate the effects of major accidents at chemcal facilities that can result in loss of life to 
workers The RMP Rule was promulgated to prevent and mtigate the effects of accidental 
releases of hazardous matenals that could s e c t  public health and/or the enwronment The 
thresholds quantities (TQs) in 29 CFR 1910 119 and 40 CFR 68 are used to tngger PSM and 
RMP respectively, the results of whch would be incorporated in the hazard baseline 
documentation Based on the chemcal inventory at the Mound Site excavation area, the PSM 
Standard and RMP Rule are not invoked 

The releasable quantities m 40 CFR 302, Appendlx By Radzonuchdes, are used to establish 
the diwdmg line between radiologxal or non-nuclear facihties and other EM mdustnal facilities 
The levels in 40 CFR 302 are based on the reportable quantities in pounds of matenal for 
hazardous substances and cunes of matenal for radioactive substances Reportable quantities are 
based on the potential release of matenals into the enwronment 
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DOE-STD-5502-94 (Ref 5) establishes uniform DOE Office of EM &dance on hazard 
baseline documents that identify and control radiologtail and non-rrdiofogtd hazards for all EM 
facilities This DOE Standard requires the cogmzant contractor to denti@ the activlties, or 
groups of activlties, that logically should be grouped as a "hcdity" for the purpose of fmhty 
classification and dety  and health docummon development 

2 ACTIVITY DESCRIPTION 

Source removal activlties that \all be performed at the Mound Site include 

Excavation 

Stagmg o f  Contammated Soil 

0 Soil Treatment 

0 Site Reclamafion 

2 1 Excavation 

The proposed dction involves excavatmg apprownately 400 to 1,OOO yd3 of sol fiom the 
site using standard excavating eqwpment Excavatmn eqrupment wdI conslst of  a track-mounted 
excavator, backhoe, and/or fiont-end loader Contammated sods wrll be movect in dump trucks or 
by similar transport to a contammated sod feed stockpile, appr- 600 feet east of the 
Mound Site, south of where the thel.mal desorphon treatment equrpmtnt dl be placed to process 
the soil Dunng soil handling actmties, dust mtrumtzat~on techmques, rrrreh as water sprays, wli 
be used to mrnmze suspenson of parhculates E&-WVI~ operabons will not be conducted 
dunng penods of high sustained wlflcfs h r  m o m m e  for VOCs and rdbwzhdes wdt be 
performed dmng excavation cahd transport activlties In addttion, radiobg~cal momtonng of the 
sods wtll be performed for prowon of the workq the public, and the enmnmcnt in 

accordance wth the RFETS Radrcr;iogtcal C~ntrols Manwl (,Ref 11) 

2 2 Staging of Contaminated Sod 

Tie contaminated soil feed stockpde w11 be desgned to contan t)ee contaminated sol1 and 
mirumize wmd blown &spersion and stom water interaction wth the soil by ~~111% concrete 
bamers and a water-reastent tarpaulut In addiaon, a ptastrc fined drtdr wdl be construc~ed 
surrounding the stockpile to capture local stomwatex Stomwater collected fhin th~s &tch may 
be used to control dust on soils awmtmg treatment or wdl be collected for onsite treatment Air 
momtonng for VOCs and rsdrarrudtdes wdl be performed dunng stagmg of sods rn the 
contarmnated sal fked stockpde Dust mnmzation d be p e r f b d  dunag the stagmg of soils 
m the contammated sod feed Jtoclrgrle and a water-resistant tarpadm of equtvalent wrll be placed 
after ddy stockplmg operattons 

Contamtnated sod wdl be trea+ usmg low tempture thead desuqmon remedmon 
Au mmtmng for VOCs and 

Dust mmimzat~on will be performed 
technology and stockpded m thetreated sol stoekprle area 
radionuclides d be perfbnned dunng soil treatment 
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dunng the treatment and staging of soils in the treated soil stockpile Treated soil upon 
attainment of performance goals, will be backfilled into the excavation Reclamation of the 
treatment area and the excavation area will be performed to return these areas to natural 
conditions 

2 4 Site Reclamation 

At the completion of remediation activities (excavation, soil treatment and backfilling) 
radiological surveys of the Mound Site excavation ard treatment areas will be performed and the 
areas revegetated Excavation and thermal desorption equipment will be decontamnated 

3 SITE CHARACTERIZATION 

3 1 Background 

The Mound Site is located north of Central Avenue, and east of the protected area (PA) 
fence App-oxtmately 1,405 intact drums were placed at the Mound Site between 1954 and 1958 
and covered -7th soil The drums contained uraniur alid beryllium-contamnated lathe coolant (a 
mxture of approximately 70 percent hydraulic oil and 30 percent carbon tetrachlonde) Hmoncal 
information also indicates that some of the coolant contained plutomum In addition, some of the 
drums contamed tetrachloroethylene (or perchloroethylene) (PCE) 

In 1970 all drums were removed from the Mound Site along with some radiologicallv 
contamnated soil Approxlmately 10 percent of the drums were thought to have holes at the time 
of removal No airborne radiological contamnation was detected dunng the drum removal 
Recent charactemation data indicates VOCs, predomnantly PCE, have been detected in 

subsurface soils at levels requinng cleanup Records, however, do not exlst indicating the volume 
of contarmnants released to the soils at the Mound Site 

Information on the Mound Site chemical and radiological contammation have been 
collected over many years and documented in vanous reports These reports, referenced in the 
Proposed Action Memorandum for the Source Removal at the Mound Site IHSS 113 (Ref 4) 
were used to prepare ths safety analysis 

3 2 Radionuclides in Soil 

Thrty-three samples have been collected from the Mound Site and analyzed for 
radionuclide content The hghest radiological concentration sample data, the mean 
concentration, and the 95% Upper Confidence Level (UCL) activtty concentration from samples 
collected w t h n  the proposed Mound Site excavation area are provided in Table 3-1 (data fiom 
Ref 4) 
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Umum 233/234 

Uraxuum 235 

Uramum 238 

Amencrum 241 

PI- 239n40 

3 3 Volatile Oqganie Compounds in Sod 

18 41 4 37 9 36 

138 0 33 0 13 

101 10 20 20 47 07 

0 36 009 0 19 

191 0 47 100 

S w d  s u b d a c e  sod and water samples were &en at the Mound Site  Maxlmum 
concentrations of VOCs in sod or water are shown in TaMe 3-2 

C&OIlTCtZ&hl& 

Methylene Chlonde 

Table 3-2 Maximum ConcmtmQons of VOC: m Sod a d  Water Samples 

0 005 Borahote 14495 

19 0 Bozdmie 1429s 

4 HAZARDANALYSIS 
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I 

0 001 

0 065 

0 00026 

0 0014 

A, = Total Activity (pCi) = A x p x V 

A = 95% UCL activity concentration pCi/g from Table 3 1 

p = soil density = I 8 @cm3 

V = soil volume excavated = I 000 yc? = 27 000 ft3 

4 2  0 1  0 01 

4 2  0 1  0 65 

0 52 0 01 0 026 

0 52 0 01 0 14 

The total activity for each isotope was calculated as follows 
For U2n/Uz” 
AT=936pcl/gX 1 8gkm3x27000ff‘x(1 cm3/353x lo5@ 

AT = 1 29 x 10” pCi (-0 013 CI) 

For U235 
AT= 0 73 pcI/g X 1 8 g/cm’ x 27 000 tt) x (1 cm30 53 x IO5*)  

4 = I OIX io9 pcI (-0 001 CI) 

For UV 
AT = 47 07 pCi/g x 1 8 gkm3 x 27 000 ff x (I cm‘n 53 x 10 ff) 
AT = 6 48 x 10” PCI (-0 065 CI) 

For P I J ~ ~ / P U ~ ~  
AT = 1 00 pCilg x 1 8 ycm3 x (1 cm’/3 53 x 10 ft’) x 27 OOO ff‘ 
AT = 1 38 x lo3 PCI (-0 0014 Ci) 

Table 4-1 Radionuclide Quanhties at Mound Site 

Radmnuchde 

Uramum 235 

U w u m  238 

Amenclum 241 

Plutomum 
2391240 

Rcvlsion 0 

0 013 I 4 2  I 0 1  I 013 
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4 2 Hazard Classification Methedology - Chemical 

ChlbOllTdrnchlonde 

McdJyk!nceChlondt 

--k= 

Tnchlorocthylene 
CrCE) 

The total quantity of each identified chemcal contmmt  present at the Mound Site 
excavation, assumed to be the total 1,OOO yd3 that mll be excavated and treated, was estimated 
using the formula below and the maximum detected concentrations from Table 3-2 The ratio of 
the indiwdual concentration of each chermcal to the 40 CFR 302 Appendtx B Reportable 
Quantibes (RQs) was then detemuned Finally, the sum of ttiesefattos was compsred to wtty to 
detennrne If the potentially releasable chermcals fiom the Mound &e excavation exceeds the 40 
CFR 302 notdication requirements Wts of the dculaoons are provtdad rn Table 4-2 

00069 4 54 0 0015 

26 45 4 0 57 

1 050 45 4 23 

25 45 4 0 55 

The total quantity for each chemcal constttuent was calculated aa f h w s  - 
Q = 0 005 mgkg x ( l k g l l ~ )  x 1 8 glun' x 27 OOO ff' x (1 cm33 53 x 10J fP) 
Q = 6 88 x 1O'mg (-&0069 ka) - 
Q = 19 0 mg&g x (lkg11OOOg) x 1 8 91cm3 x 27,000 ff' x (1 m3/3 53 x 10-5 ft') 
Q=262x107mg(-26%4) 

PerchloroethJdgoe [PCQ 
Q = 760 0 mgkg x ( l k @ l ~ )  x 1 8 g k d  x 27 OOOfP x (1 cm% 53x lob ft3 
Q = 1046x lO'mg(-1.050 I@ 

Table 4-2 Chemmi Quant&es at Mound Sltt 



4 3 Final Hazard Categoruation 

Based on the guidance in DOE-STD-5502-94 the Mound Site (source removal activities) 
is classified as low hazard non-nuclear” requinng compliance wth applicable OSHA Standards 
preparation of a site specific Health and Safety Plan (HASP), and preparation of an ‘auditable 
safety analysis ” Ths classification was detemned as follows 

Potentially releasable radiation does not meet or exceed DOE-STD-1027, Attachment 
1 thresholds (see Table 4- l), and 

Potentially releasable radiation RQ does not meet or exceed 40 CFR 302, Appendix B 
levels (see Table 4-1), and 

Potentially releasable hazardous chemcal RQ exceeds 40 CFR 302, Table 40 CFR 302 
levels (see Table 4-2) 

Ths safety analysis serves as the auditable safety analysis requlred to meet DOE-STD- 
5502-94 The Mound Site-specific HASP (1) provldes systemauc identdicabon of hazards withm 
the source removal actiwties, (2) descnbes and analyzes the adequacy of the measures taken to 
elimnate, control, or mtigate identified hazards, and (3) analyzes and evaluates potential 
accidents 

0 

4 4 Hazard Analysis Results 

Based on the “low hazard non-nuclear” hazard classification detemnation the 
radiological hazards associated wth the Mound Site source removal activlties present negligible 
offsite impacts to people and the envlronment Therefore, no radiologcal accident scenanos 
resulting in the release of radionuclides have been analyzed in tlus safety analysis 

For chemcals, the amount present in the total quantity of sods that wdl be excavated and 
treated exceeds the 40 CFR 302 levels However, the amount that evaporates from the soil as it 

is handled should be negligble compared to these levels The potential for release of VOCs 
dunng thermal desorption unll be adequately controlled by treatment umt design (I e ,  capture o f  
off-gases, air momtonng for VOCs, HEPA filtration to mLIlltTllZe pmculate emssions) 
Therefore, no accident scenanos resulting in the release of chemcals have been analyzed in ths 
safety analysis 

Occupational hazards, mcluding common lndustnal hazards (chemcal exposures 
biologcal hazards, and physical hazards), are identified and evaluated in the site-specific HASP 
(Ref 2) and are clearly regulated by DOE-prescnbed occupattonal safety and health standards 
No speck analysis was performed for these types of hazards as part of thls safety analysis 

5 HAZARDCONTROLS 

Controls for onsite radiolojgcal, chemcal, biologcal, and physical hazards associated with 
source removal activlties at the Mound Site are prescnbed in the site-specific HASP No 
addibonal controls, beyond what is documented m the HASP, are necessary to control negligible 
offsite radiologcd and c h e m d  hazards Offsite impacts wll be adequately controlled provided 
that the controls identified m the HASP are implemented and muntuned 
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MOUND SITE SOURCE REMOVAL 
SITE PREPARATION AT THE MOUM) SITE 

(Culvert installation and Road Upgrade9 

Activity Hazard Analysis 
1-28-97 

-~ ~ 

Genaral work hazards 

Heat stress 

Cold stress 

Noise 

SIP, trlps, falls 

Pinch pour& and sharp 
edges 

C \WPDOCS\MOUND\TASKI AH I 1 

All personnel wrll wear steel toed 
shoes, safecy giasses uritb sde 
shields, hard haft, reflective vests, 
and heating protection as applicable 
in the support zone 

Heat stress mommmg wdl be 
conducted tn regards to work load 
and PPE worn 

Cold stress morutortng will be 
coaductsd dothmg wrll be 
avadabte to all personnel and 
admmstrative controls wdl be 
adhered to 

Nose momtoring wdl be conducted 
where ImXsiry p e r s o d  wdl wear 
hearing protectlon In additfon, all 
personnel wlll participate m the 
RFETSHeanngConservation 
Program i f  necessary 

Care will be taken when traversing 
the site especrally when carrying 
equipment All trip hazards will be 
unmedmdy rsmoved or marked 
whea Ideatifid 

propet lrfturg tBduuqum wlll be 
used and brrrnry equipmew, where 
feasible, wdl be utilized to move 
heavy loads 

Care wdl be taken when pinch 
p o i ~ t ~  and sharp edges exist and 
heavy duty leather work gloves will 
be worn 



~~ 

Hazard 

Hand tools in unsafe 
operating condition 

Improper use of hand tools 

Electrical shock 

ElectriLal shwk 

Electrical shock 

Fire 

Use of gasoline 

Preventative Measures 

Hand tools will be inspected by the 
user prior to each use 

Hand tools will be utillzed for their 
intended use and operated in 
accordance with HSP-12 10 Guards 
will be in place and no modifications 
will be made 

Portable power tools will be plugged 
into a GFCI protected outlet and will 
be UL listed and double insulated 
Cords will be inspected by the user 
and protected from unnecessary 
damage Any tool whose cord 
shows signs of damage or 
deterioration will be immediately 
removed from service 

Extension cords will be intended for 
outdoor use, inspected by the user, 
and protected from U M ~ C ~ S S ~ ~ Y  
damage Any extension cords which 
show signs of damage or 
deterioration will be immediately 
removed from service 

Cords will be plugged into a GFCI 
protected outlet and the generator 
will be properly grounded The 
GFCI will be tested by the user 
daily prior to the beginning of each 
shift 

At a minimum a 10 Ib ABC fire 
extinguisher will be located in the 
work area and next to the generator 
All refueling will be conducted at 
the beginning of the shift when the 
generators are cool 

Follow recommendations on MSDS 
(see Appendix C) 
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Activity 

Excavating bottom of 
Central Avenue ditch 

Removing vegetative soil, 
scarifying, backfilling, and 
compactmg soil 

Minor road improvements 
including plmng road 
base, grading, and 
compacting 

Installation of culvert 

Use of nuclear soil density 
gauge 

Mixmg and applying 
ConCoveP 

Heavy equipment in poor 
operating cond i t ion 

hproper opentlon of 
heavy equipment 

Ground personnel being 

equipment or falling loads 
sm& with beavy 

Other equipment berng 
struck with heavy 
equipmcnr 

Vehicular traffic 

Crusbing 

Impropea use or handling 
resubkg in exposure to the 
internai radioactive sources 

Inhalation of silica 

C \WPDOCSWOUND\TASKlAl 3 

preventative Measures 

Heavy equipment wtlt be tnspected 
prior to entenng WETS The 
operatum wlll inspea rud document 
heavy equtpment prior to the 
begmmg of each shift 

Ie dittos 80 orange vests, a 
flagpersoa wlll be assigned to 
control t r a e  when worlung on or 
near t b ~  active roadway 

Culvert sectlolls wlli be blocked or 
othmnse secured prm to personnel 
worlrmg ot standing in its path of 
travel 

Cmficattons lbr the operaaor and 
the gauge will be on site at all times 
The gauge wall be wed and 
maspocEBd m BGcordancB Wlth 
manufactum specificattons and 
HSP- 1 8.04 

A full-€- lir-putlfywg 
respuatm wrll be worn WheD uuxrng 
the C0nCove.P Respt~tEor wearers 
will be medrcally cleared, ttcuned, 
and fit to the respmmr bang worn 
Personnel not weamg requators 
wdl stay at least 20' away from 
mixing operattons 



Hazard I Preventative ~ e a s u r e s  I Activity 

Mixing and applying 
ConCoveP (cont ) 

Contact with mixing blades 

Injury trom high pressure 
spray 

Falls from the unit during 

Personnel will not reach into the 
machine at any time 

At no time will the nozzle be 
pointed at any body part or other 
personnel 

Operators will ride only in the 
transport I approved area while in transport and I the restraint devices will be in place 

Spraying water for dust Pumps and hoses will be inspected 
control rupture by the user prior to use The hoses 

will be protected from unnecessary 
damage 

Pump maltunction or hose 

Signature Date 

RMRS Project Manager-Wayne Sproles 

RMRS H&S Supervisor-Peggy Schreckengast 

RMRS Radiological Coordinator-Jerry Anderson 

SSOC Radiological Engineer-Scott Newsom 
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M O T  SITE SOURCE RlQMOVAL 

SITE PREPARASTON AT Tffe Mou1yB SfTE AND TEQe 

(Establishment of Equipment FS&astructrue) ' 

Adivity Hazard Analysis 

#&REA 

1-2847 

eat stress m - g  w 
In regards to work load 

Cold stress 

Noise 

Slip, trlps, fails cam wlil be taken when tnrverslng 
the site espec&ly tlvlrea w m g  
equipnmt Mi trip hazards wdi be 
immediately removed OT marked 
when identified 

Proper l l u q  Eechmqw wdt be 
used and heavy equipment, where 
teasibie, wtll be utiltzed to move 
heavy loads 

Back injury 

Care wdl be talten when plnch 
points aad sharp edges exst and 
heavy duty tsathst BropJL gloves will 
be worn 
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Hazard 

Hand tools in unsafe 
operating condition 

Improper use of hand tools 

~ ~ 

Electrical shock 

Electrical shock 

El e m  ical shock 

Fire 

Use of gasoline 

Preventative Measures 

Hand tools will be inspected by the 
user prior to each use 

Hand tools will be utilized for their 
intended use and operated in 

accordance with HSP-12 10 Guards 
will be in place and no modifications 
will be made 

Portable power tools will be plugged 
into a GFCI protected outlet and will 
be UL listed and double insulated 
Cords will be inspected by the user 
and protected from unnecessary 
damage Any tool whose cord 
shows signs of damage or 
deterioration will be immediately 
removed from service 

Extension cords will be intended for 
outdoor use, inspected by the user, 
and protected from unnecessary 
damage Any extension cords which 
show signs of damage or 
deterioration will be immediately 
removed trom service 

Cords will be plugged into a GFCI 
protected outlet and the generator 
will be properly grounded The 
GFCI will be tested by the user 
daily prior to the beginning of each 
shift 

~ ~ ~ ~~~ 

At a minimum, a 10 lb ABC fire 
extinguisher will be located in the 
work area and next to the generator 
All refueling will be conducted at 
the beginning of the shift when the 
generators are cool 

Follow recommendations on MSDS 
(see Appendix C) 
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Using fork truck to locate 
poly tanks, pumps, 
generators, and jersey 
barriers 

Driving fence posts, 
ground rods, or equipment 
hold downs 

Placement of Jersey 
barriers with loader 

Fork truck in poor 
operating Londition 

Improper operation of fork 
truck 

The operator wdl inspect and 
document the fork truck prior to the 
beginning of each shift 

Operators wlll hold a current Fork 
Truck Operatot Perrntt and all 

with HSP-9 06 
operatrorrs wdl be hl acootdance 

Ground petsoMel being 
struck with forlt truck 

Other equrpment being 
struck with fork truck 

Gropnd personnel will wear orange 
vests and mntam law of sight with 
thetbrktxuckoperator 

Fork truck operations wrll be 
conducted in a dellbetatc safe 
mmec A spttur wtlt be requlred 

Injury resulting from bads wdl be secured Jersey 
unsecured loads barriers wP1 be moved with the 

forb in the lwest possible positmn 
and pemonnd wlll staybaek a 
rnlNmurn of ten feet 
Pay particular ;attention to pmch 
points when tlsing 
pneum;rcic/hydtmdic or slide type 
driving devices 

Hevrng protection wdl be worn 

Front end loader has capacrty using 
inspected cable 

Pinch points 

Dmppmg load 
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Approved Signature Date 

RMRS Project Manager-Wayne Sproles 

RMRS H&S Supervisor-Peggy Schreckengast 

RMRS Radiological Coordinator-Jerry Anderson 

SSOC Radiological Engineer-Scott Newsom 
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MOUND SITE SOURCE REMOVAL 
INmALLING SMIRMWATSR DITCH AND REMOVING TopsoIL AT "HE CSFS 

ActiVrty Hazard Analysis 

1-28-97 

Aavity Hazard 

Heat stress 

Cold stress 

Traversing the site I Shp, &Ips, falls I 
Lifting equipment and 
materials 

Handling equipment and Pinch potnts and sharp 
materials dares 

C \WPDOCS\MOUND\TASK2AHA 1 

Heat stress lIl@&omg will be 
conductdd in regards to work load 
and PPE wotn 

Noise momtoring wdl be Coadllcted 
Where n e u x s s q  personsd will wear 
hwtng potemon In itddttm, all 
persoanel wdl pmcpte rn the 
RFEJS Rearmg Casserwrtron 
Program if necessaq 

Care will be taken wben traversmng 
the site especidly when carrying 
eqUlpSneDt All trip hazards will be 
unmed&y removed or marked 
wbcn rdentlfied 

Proper l l h g  te%lmqua wlli be 
Usad and heavy here 
fimsble, will be u & l d  to move 
heavy kmds 

Care wdl be taken WBen pmch 
poutrs and sharp edge exist and 
heavy duty leather work gloves will 
be worn 



Hazard 

Hand tools in unsafe 
operating Londition 

Improper use of hand tools 

Electrical shoLk 

Electrical shock 

Fire 

Use of gasoline 

C \WPDOCS\MOUND\TASKZAHA 2 

Preventative Measures 

Hand tools will be inspected by the 
user prior to each use 

Hand tools will be utillzed for their 
intended use and operated in 
accordance with HSP-12 10 Guards 
will be in plaLe and no modifications 
will be made 

Portable power tools will be plugged 
into a GFCI protected outlet and will 
be UL listed and double insulated 
Cords will be inspected by the user 
and protected From unnecessary 
damage Any tool whose cord 
shows signs of damage or 
deterioration will be immediately 
removed from service 

Extension cords will be intended for 
outdoor use, inspected by the user, 
and protected From U M ~ C ~ S S ~ ~ Y  
damage Any extension cords which 
show signs of damage or 
deterioration will be immediately 
removed from service 

Cords will be plugged into a GFCI 
protected outlet and the generator 
will be properly grounded The 
GFCI will be tested by the user 
daily prior to the beginning of each 
shift 

At a minimum, a 10 Ib ABC fire 
extinguisher will be located in the 
work area and next to the generator 
All refueling will be conducted at 
the beginning of the shift when the 
generators are cool 

~ ~~~ 

Follow recommendations on MSDS 
(see Appendix C) 



Hazard t Amvity 

Install stormwater 
collection ditch and remove 
topsoil from the CSFS 

Heavy equipment in poor 
operating condition 

bpmper operation of 
-9 equipmat 

. 

Mixing and applying 
ConCoveP 

Ground personnel being 
struck with heavy 
equipment or falling loads 

other eqU1pnent being 
struck WM heavy 
equ tpment 

Skm exposure to 
radionucldes in soil 

InWation of radionuclides 

Inhdation of silica 

Coaact wlth mixing blades 

Injury from high pressure 
spray 

Falls from the unit during 
vvlsport 

C \WPDOCS\MOUND\TASKZAHA 3 

Preventative Measures 

opetoters wdl be propetly trarned in 
the us8 a d  tu~lltatloas of dl heavy 

Gnwrdpersomd will wear orange 
vests, stny at least 20’ away from 
heavy eqwlpmemt, and rna&am line 
of sight with the operators 

Heavy eqwpmmlt t3paamm wdl be 
conducted in a dellbmte &e 
manner A spotter wdl he required 
when backing heavy equipment 

Persoonel in tke EZBCA wlll wear 
modified level D PPE and lmt 
antact wrth c(mmhmd soil 

High d a m e  au sampling wlll be 
conducted rn the work area 

At no tune will the nozzle be 
pointed at any body part or other 
personnel 

Operators will ride only u1 the 
approved area while m transport and 
the restraint devices will be in place 



Hazard 1 Preventative Measures I Activity 

Spraying water for dust 
Lontrol 

Pump maltunction or hose Pumps and hoses will be inspected 
rupture by the user prior to use The hoses 

will be protected from unnecessary 
damage 

Approved Signature Date 

RMRS Project Manager-Wayne Sproles I 4-2-97 
I 

RMRS H&S Supervisor-Peggy SLhreLkengast 

RMRS Radiological Coordinator-Jerry Anderson 

SSOC Radiological Engineer-Scott Newsom 

C \WPDOCS\MOUND\TASK2AHA 4 

I 



MOUND SITB SOURCE REMOVAL 

EXCAVATION OF CONTAMINATED !SOIL 

AetlVtty Hazard Analysis 

1-2847 

I I Hazard 

Handling equipment and 
materials edges 

Pinch pornts and sharp I 
C \WPDOCS\MOUND\TASKAHA 1 

All pemonnd will weat steel toed 
shoes, scifety glasses wlth side 
shtelds, hard hats, refimve veats, 
and h m n g  protectmn as applicabie 
in uhe support zone 

Heat stress monttormg wdl be 
codd m regards to work load 
and W E  worn 

Cdd stress monitortng wdl be 
conductsd propet clothig WIil be 
avalable to all persod and 
adarintatntt ve Controts wdl be 
adkered to 

Noise monitortng wrll be conducted 
Where neessiuy persod wdf wear 
hearing protection h addioon, all 
personnel wdl pmcipate in the 
WETS Hearlng Conservation 

Care will be taken when traverstng 
the slte especdly when wearing 
PPE and cglryrng equipmeat All 
trip hazards wlil be mnedtately 
removed or marked when ideotrfied 

Proper lithug techniques wdl be 
used and heavy equipment, where 
feasible, will be t i t i id  to move 
heavy loads 

Care wdl be taken whoa pinch 
points and sbarp edges exist pwl 
heavy duty leather wmk gloves wrl i 
be worn 



Hazard 

Hand tools in unsafe 
operating cond i tion 

Improper use ot hand tools 

Electrical shock 

Electrical shoLk 

EleLtriLal shock 

Fire 

Use of gasoline 

~~~ 

Preventative Measures 

Hand tools will be inspected by the 
user prior to each use 

Hand tools will be utilued for their 
intended use and operated in 
acLordance with HSP-12 10 Guards 
will be in place and no modifications 
will be made 

Portable power tools wdl be plugged 
into a GFCI protected outlet and wdl 
be UL listed and double insulated 
Cords will be inspected by the user 
and protected from unnecessary 
damage Any tool whose cord 
shows signs of damage or 
deterioration will be immediately 
removed from service 

Extension cords will be intended for 
outdoor use, inspected by the user, 
and protected from U M ~ C ~ S S ~ ~ Y  
damage Any extension cords which 
show signs of damage or 
deterioration will be immediately 
removed from service 

Cords will be plugged into a GFCI 
protected outlet and the generator 
will be properly grounded The 
GFCI will be tested by the user 
daily prior to the beginning of each 
shift 

At a minimum a 10 Ib ABC fire 
extinguisher will be located in the 
work area and next to the generator 
All refueling will be conducted at 
the beginning of the shift when the 
generators are cool 

~~~ 

Follow recommendations on MSDS 
(see Amendix C) 

C \WPDOCS\MOUND\TASK3AHA 2 I 



Act~vity t Hazard 

Trackboe in poor operating 
condition 

Improper operation of the 
WilCkllOe 

Ground pt3rsonnel be= 
shuck with mkboe or 
falling loads 

1 protection 

improper face to facepiece 
seal 
Improper inspection or use 
of respirator 

Unsecured airline bottles on 
traCltboe 

Excavatmg contaminated 
soil urganic compounds 

S h  exposure to volatile 

Inhalatmn of volatile 
organic compounds 

C \WPDOCS\MOUND\TASK3AHA 3 

The tedrhoe wi l  be inspect4 prior 
to entering RFETS The operator 
will mpect and document the 
trackhoe prior to the begutrung of 
each shift 

Gtoomt personnel will wear orange 
vsets, stay at least 20' away from 
the trackhoe, and mamtdn tm of 

The forty ton dump truck will be 
swionary with the parlung M e  set 
prior to loading of sod Tradrboe 
operatioas wilt be conducted m a 
delrtPeratcsafenrnriner Aspottsr 
wdi &e tequusd when backrag the 

Respirator spec& fit mt approval 
wtll be required fw personnel 

P e r s u d  will be trruned m the 
inspection, use, and humfatiom of 
the specific resptrator worn 

Airline bottles wdl be inspected by 
the user prmt to and dumg each 
Shlft 

Personael m the EZ/SCA wdl wear 
Level B respuatory pmtectmn 
CR2YRBA and support =ne work 
controls will be based OR perimeter 
real-time VOC monitorMg 



Activity 

Excavating contaminated 
soil (cont ) 

Working around open 
trench 

Obtaining FIDLER 
readings at the trackhoe 
bucket 

Spraying water tor dust 
control and pumping 
decontamination or 
incidental water into the 
holding tanks or into tanker 
trucks 

Hazard 

Skin exposure to 
radionuclides in soil 

Inhalation ot radionuclides 

Slips, trips, falls into trench 

Sloughing ot trench walls 

Equipment talling into 
trench 

Ground personnel being 
struck with trackhoe 

Pump maltunction or hose 
rupture 

C \WPDOCSWOUND\TASIUAHA 4 

Preventative Measures 

Personnel in the EZ/SCA will wear 
Level B PPE and limit contact with 
Lontaminated soil 

Personnel in the EZ/SCA will wear 
Level B respiratory protection 
CRZ/RBA and support zone work 
controls will be based on perimeter 
air monitoring 

Personnel will stay a minimum of 
six feet away from the edge of the 
trench Personnel closer than six 
feet must wear a full body harness 
and lifeline attached to an approved 
anchorage point 
- ~~~ ~~ 

The trenLh will be inspected prior to 
and during each shift 

AI1 equipment, except the excavator, 
will be kept a minimum of six feet 
awav from the edge of the trench 

Prior to the RCT approaching the 
bucket the operator will set the 
bucket on the ground, disengage the 
hydraulic system, set the parking 
brake, and give a hand signal 
indicating that the RCT may 
approach 

Pumps and hoses will be inspected 
by the user prior to use The hoses 
will be protected from unnecessary 
damage The discharge end of the 
incidental water hose will be 
submerged in the holding tank 
Tankers will be filled in accordance 
with their safety guidelines 



Approved Signature Date 

RMRS Project Manager-Wayne Spmles & /f$-- I 4-2-47 

RMRS H&S Supervisor-Peggy Schreckengast 

RMRS Radiological Coordinatordmy And 

SSOC Radiological EngineerScott Newsom 
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MOUND SITE SOURCE REMOVAL 

TRANSPORT AND DUMPIKG OF CONTAMINATED SOIL 

Activity Hazard Analysis 

1-28-97 

I Activity 

All site activities 

Traversing the site 

Lifting equipment and 
materials 

Handling equipment and 
materials 

i 

C \WPDOCS\MOUND\TASK4AHA 

Slip, trips talk 

Back injury 

Pinch points and sharp 
edges 

Hazard I ~ Preventative Measures 

RFETS Hearing Conservation 
Program i f  necessary 

Care will be taken when traversing 
the site especially when wearing 
PPE and Larrying equipment All 
trip hazards will be immediately 
removed or marked when identified 

Proper lifting techniques will be 
used and heavy equipment, where 
teasible will be utilized to move 
heavy loads 

Care will be taken when pinch 
points and sharp edges exist and 
heavy duty leather work gloves will 
be worn 



Hand tools in unsafe 
operating condition 

Improper use of hand tools 

~ 

Electrical shock 

E l m i d  shock 

Electrical shock 

Fire 

Use of gasoline 

C \WPDOCS\MOUND\TASK4AHA 2 

Hand tools will be inspected by the 
user prior to each use 

Hand tools wiff be utrlrzed fix t4eK 
lntendd use and opetatsd 111 
accotdagce wldr HSP-t2 10 Guards 
will be in place and no modificatrolls 
WUI be mda. 

Pmra&b power toots wrll Be plugged 
mto a GFCI protected outlet and wd# 
be UL I d  and doabta llrsulated 
Cords will be rnspected by the user 
and protected from UaneCagJary 

damage Any tool wbse cord 
shows sips of damage or 
deterlommn will be Mmediately 
removed from sewiec 

Exte~sioa cords wdl be lateadd for 
outdoor w, lzlspmd by the user, 
and protected fronr UMBcBsSBcy 
d-6 Any extenseon cords whtch 
show signs of damage or 
deterloratton will be unmedfately 
removed from service 

Cords will be plugged tat0 a GFCI 
protected outla aad the generator 

GFCI wtll be test& by the user 
daily p r m  to the begutnutg of eacb 
shltl 

At a minuaum, it €0 Ib ABC fire 
extmgursber will be cocsted in the 
work area asd next to the geaerator 
AJt r&ellng will be coDdusw at 
the bginn4g oftbe shttl when the 
~ r s a r e c o o f  

Follow remmawadatlous on MSDS 

Wllf beproperlygrouoded The 

(See ADWdU c) 



C \WPDOCS\MOUND\TASK4AHA 

Hazard 

Dump truck in poor 
operating condition 

Improper operation of the 
dump truck 

Ground personnel being 
struck with dump truck 

Vehicular trattic being 
struck with dump truck 

Other equipment being 
struck with dump truck 

Spills or dust generation 
during transport 

Physical tatigue 

Improper tace to tacepiece 
seal 

Improper inspection or use 
of respirator 

Unsecured airline bottles on 
dump truck 

Preventative Measures 
~ ~~ 

The dump truck will be inspected 
prior to entering RFETS The 
operator will inspect and document 
the dump truck prior to the 
beeinnine of each shift 

Personnel will be properly trained in 
the use and limitations of the dump 
truck 

Ground personnel will wear orange 
vests, stay at least 20 away from 
the dump truck, and maintain line of 
sight with the operator 

~ 

Prior to movement, the flagpersons 
will confirm that they are in position 
all traffic is stopped, and the path of 
travel is clear 

Dump truck operations will be 
conducted in a deliberate safe 
manner A spotter will be required 
when backing the dump truck 

A one foot freeboard will be 
maintained at all times Water will 
be sprayed on the load prior to 
transport and speed will be limited 
to 5 mph Direct observation will 
ensure prompt response should a 
spill or dust generation occur 

Medical approval will be required 
tor personnel 

Respirator specific fit test approval 
will be required for personnel 

Personnel will be trained in the 
inspection, use, and limitations of 
the sDecific resmrator worn 

Airline bottles will be inspected by 
the user prior to and during each 
shift 

3 

-.# 



Activity 

Dumping contaminated soil 

Spraymg water for dust 
control 

S k u  exposure to volatile 
organic compounds 

Persahnel Ilt lhe E2SCA will wear 
Lev& B PPe aad Imt contact with 
contamrrtllted sod 

Inhalation of volatile 
orgsruc compounds 

Skm exposure to 
radionuclides in soil 

Iahdation of radionuclides 

Psssoarpd ia the EUSCA wdl w a r  
Level B PPE and limn contact wtth 
mntrminated sorl 

Persome4 in the WSCA wdl wear 
L e d  B respiratory protectmn 
CRZlEUBA and suppott m e  work 
controls wdl be b d  on perimeter 
air rnm- 

Ground p e r s s o d  wtll stay at least 
50' from tbe dump tnrck and the 
operam will not dump the load until 
given a visual hand si@ krn the 
spotter 

Ground personnel being 
engulfed hy dumped mil 

pumps and hoses Wdl be ias#Mctd 
by the user prror to use The hoses 
wdl be pmte#%?d from unaccessary 

Approved 

RMRS PrOJeCt Manager-Wayne SpdS $1 44-97 

RMRS H&S Supervisor-Peggy Schreckmgast 

RMRS Radiological Coordm8tor-Jerry Anders 

SSOC Radiological Engineer-Scan Newsom 

I 
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MOUND SITE SOURCE REMOVAL 

MANAGEMENT OF CONTAMINATED SOIL FEED STOCKPILE 

Activ~ty Hazard Analysis 

1-28-97 

Preventative Measures I Hazard 

General work hazards All personnel will wear steel toed 
shoes, safety glasses with side 
shields, hard hats, reflective vests, 
and hearing protection as applicable 
in the support zone 

Heat stress 

Cold stress 

Heat stress monitoring will be 
conducted in regards to work load 
and PPE worn 

Cold stress monitoring will be 
conducted Proper clothing will be 
available to all personnel and 
administrative controls will be 
adhered to 

Noise 

Slip, trips, falls 

Back injury 

Pinch points dnd sharp 
edges 

Noise monitoring will be conducted 
Where necessary personnel will wear 
hearing protection In addition, all 
personnel will participate in the 
RFETS Hearing Conservation 
Program if necessary 

Care will be taken when traversing 
the site especially when wearing 
PPE and carrying equipment All 
trip hazards will be immediately 
removed or marked when identified 

Proper lifting techniques will be 
used and heavy equipment, where 
teasible, will be utillzed to move 
heavy loads 

Care will be taken when pinch 
points and sharp edges exist and 
heavy duty leather work gloves will 
he worn 

C \WPDOCSWOUND\TASKSAHA 1 



Hazard 

Hand tools in unsafe 
operating condition 

Improper use of hand toola 

Electrical shock 

Electrical shock 

Ftre 

C \WPDOCS\MOUND\TASKSAHA 2 

Hand tools will be inspected by the 
user mor to each use 
Hand tools will be utlllzed for them 
l n t e a d e d u s e a n d ~ m  

will be m p h c e d  110 modl-ns 
~UXO~~IUX with HSP-12 10 Guardf 

wtll be made 

Portobiepower tools wlll be plugged 
mto a GFCI protected d e t  and wdl 
be Ut l i d  and dottMe msulatd 
Cords will be inspacted by the USBC 
and pfo€ected frmttme-my 
damage Any tool whose cord 
showg sigos of damage or 
detenofath wiil be Mmedrately 
removed from sbtytw 

Exteraslon cords will be intended for 
outdoor use, mspscted by the user, 
andprotectedfromU===w 
damage Any extension cords wbich 
show s~gns of damage or 
deterioration will be immediately 
removed from service 

Cords wrll be plugged into a GFCI 
protected outlst and the generator 
wtll be properly grounded The 
GFCI wdt be t d  by the user 
dady prtor to the b e g i i n g  of each 
Shlft 

At a minimum, a 10 Ib ABC fire 
extingwher will be located in the 
work sea and next to the generator 

the beginning of the shift when the 
generatoft are cool 

Follow recommendauons on MSDS 
(see Append= C) 

All refuding wllf be cowtucted at 



r Activity 

Front end loader operation 

Use of Level B respiratory 
protection 

Moving contaminated soil 

u 

C \WPDOCS\MOUND\TASKSAHA 

Front end loader in poor 
operating condition 

Improper operation of the 
front end loader 

Ground personnel being 
struck with tront end loader 
or falling loads 

Other equipment being 
struck with tront end loader 

Physical fatigue 

Improper tace to facepiece 
seal 

Improper inspeLtion or u\e 
of respirator 

Unsecured airline bottles on 
front end loader 

Skin exposure to volatile 
organic compounds 

Inhalation ot volatile 
organic compounds 

Skin exposure to 
radionuclides in soil 

3 

Preventative Measures 

The front end loader will be 
inspected prior to entering the site 
The operator will inspect and 
document the front end loader prior 
to the beginning of each shift 

Operators will be properly tralned in 
the use and limitations of the front 
end loader 

Personnel will wear orange vests, 
stay at least 20 away from the front 
end loader, and maintain line of 
sight with the operator 

Front end loader operations will be 
conducted in a deliberate safe 
manner A spotter will be required 
when backing the front end loader 

Medical approval will be required 
for personnel 

Respirator specific fit test approval 
will be required for personnel 

Personnel will be trained in the 
inspection, use, and limitations of 
the specific respirator worn 

~~ ~~ 

Airline bottles will be inspected by 
the user prior to and during each 
shitt 

Personnel in the EZ/SCA will wear 
Level B PPE and limit contact with 
Lontaminated soil 

Personnel in the EZ/SCA will wear 
Level B respiratory protection 
CRZ/RBA and support zone work 
controls will be based on perimeter 
real-time VOC monitorinn 

Personnel in the EZ/SCA will wear 
Level B PPE and limit contact with 
Lontaminated soil 



Moving contaminated soil 
(cant 1 

Spraying water for dust 
control and pumprag 
decontamrnation or 
incidental water into the 
holding tanks or into tanker 
tNCk 

Covering stockpile with 
tarpaulin 

Hazard 

Inhalatwn of radionuclides 

Pump malfbnction or hose 
nphue 

Slips, trips, falls, and t m k  
1nJUrY 

Personnel in the EZ/SCA will wear 
Level B respiratory protectlon 
CRZ/RBA and support zone work 
confmk will be based on permeter 

Amps and hoses will be mpe€ted 
bytheuserpriortouse T h e w  
wit1 bprmaed  from lumwssq 
damage The discharge eab of the 
lncdd watw b wdl be 
submetged in the holding tanlr 
Tankers will be filled in d a m e  
with their sa* euldeiines 

Use front end loader to pull tarp if 
feastble Use a maay peopte as 
possible to m v e  terp Do not 

Approved 

RMRS Project Manager-Wayne Sproles / 4-2-97 
f 

n A 

RMRS H&S Supervisor-Peggy Schreckengast 

RMRS Radioiogical Coordinator-Jerry Anderson 

SSOC Radiological Engineer-Scott Newsom 
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MOUND SITE SOURCE REMOVAL 

EXCAVATION VERIFICATION SAMPLING 

Activity Hazard Analysis 

1-28-97 

Activity 

All site activities 

Traversing the site 

Lifting equipment and 
materials 

Handling equipment and 
materials 

I Hazard 

~ General work hazards 

~ Heat stress 

Cold stress 

Noise 

Slip, trips tails 

PinLh points and sharp 
edges 

Preventative Measures 

All personnel will wear steel toed 
shoes, safety glasses with side 
shields, hard hats, reflective vests, 
and hearing protection as applicable 
in the support zone 

Heat stress monitoring will be 
conducted in regards to work load 
and PPE worn 

Cold stress monitoring will be 
conducted Proper clothing will be 
available to all personnel and 
administrative controls will be 
adhered to 

Noise monitoring will be conducted 
Where necessary personnel will wear 
hearing protection In addition, all 
personnel will participate in the 
RFETS Hearing Conservation 
Program if necessary 

Care will be taken when traversing 
the site especially when wearing 
PPE and carrying equipment All 
trip hazards will be immediately 
removed or marked when identified 

Proper lifting techniques will be 
used and heavy equipment, where 
feasible, will be utillzed to move 
heavy loads 

Care will be taken when pinch 
points and sharp edges exist and 
heavy duty leather work gloves will 
be worn 

C \WPDOCS\MOUND\TASK6AHA 1 



Hazard 

Hand tools in unsafe 
operating condition 

Improper use of hand tools 

- 

Elearid shock 

Electrical shock 

Electrical shock 

Fire 

Use of gasoline 

C \WPDOCS\MOUND\TASK6AHA 2 

Hand to& wtll be rnspected by the 
user prior to each use 

Hand toola will be utilized for drew 
urtcndedusedoperatedm 
accordaece with HSP-12 10 Guards 
will be in place and IIO modifications 
will be d e  

Portabie power tools will be plugged 
into a GFCI protected outlet amd wdl 
beUL ltgted and double insulated 
Cords w d  be mspeaed by the user 
and protected from U M ~  
damage Aeytoolwhosecord 
shows sqps of damage or 
determatma will be lmmerdia~eiy 
removed from service 

Extegsloo cords will be mded 4 % ~  
outdoor use, mspected by the user, 
and protected h m  unnecessary 
damage Any extension cords which 
show signs of damage or 
detenoratmn will be lmmedlately 
removed h m  serv~cc 

Cards wrll be pbged iato a GFCI 
protected outlet and the generator 
will be properly grounded The 
GFCI will be tested by the user 
dally prior to the begimmg of each 
shift 

At s1 rniz&mtm, a 10 Ib ABC fire 
extingtlis&er wilt be locslted L I ~  the 
work area and uext to tbe generator 
All refueling wdl be conducted at 
thebegiruungofthashiftwheuthe 
E- are cool 



Hazard 

Trackhoe in poor operating 
condition 

Improper operation of the 
trackhoe 

Ground personnel being 
struck with trackhoe of 
falling loads 

Other equipment being 
struck with trackhoe 

Physical tatigue 

Improper tace to taLepiece 
seal 

Improper inspection or use 
ot respirator 

Unsecured airline bottles on 
trackhoe 

Ground personnel being 
struck with trackhoe 

Skin contact with 
decontamination tluids 

Preventative Measures 

The trackhoe will be inspected prior 
to entering RFETS The operator 
will inspect and document the 
trackhoe prior to the beginning of 
each shift 

Operators will be properly trained in 
the use and limitations of the 
trackhoe 

Ground personnel will wear orange 
vests, stay at least 20’ away from 
the trackhoe, and maintain line of 
sight with the operator 

Trackhoe operations will be 
conducted in a deliberate safe 
manner A spotter will be required 
when backing the trackhoe 

Medical approval will be required 
tor personnel 

Respirator specific fit test approval 
will be required for personnel 

Personnel will be trained in the 
inspection procedures, use, and 
limitations of the specific respirator 
worn 

Airline bottles will be inspected by 
the user prior to and during each 
shift 

Prior to personnel approaching the 
bucket, the trackhoe operator will 
set the bucket on the ground, 
disengage the hydraulic system, set 
the parking brake, turn the engine 
off, and give a hand signal 
indicating that personnel may 
aooroach 

Depending on the type of 
decontamination, polycoated TyveP 
will be worn 

C \WPDOCSWOUND\TASK6AHA 3 



Activity- 

Excavating soil to be 
sampled 

Working around open 
trench 

Obtaining FIDLER 
readings and samples at the 
trackhoe bucket 

Spraying water for dust 
Control 

Hazard 

Inhalation of volatile 
organic compounds 

Sktn exposursr to 
radimdides in wit 

Inhalation of radionuclldes 

Slips, trips, falls into trench 

~~ ~ 

Sloughing of trench walls 

Equipment falling into 
trench 

oround persaanel betng 
s-k with trackhoe 

Pump malfunction or hose 
rupture 

Personnel tn the EZBCA wlll wear 
tevel B PPE and lunit CODtad with 
contaminated sod 

Persotml li) tbe EZ/SCA will wear 
Level B resprmry proteetion 
CRwRdlA and support MlILe work 
contfofs will be based on perrmeter 
air molutormg 

Penoand wdl stay a m m u m  of 
six feet away from the edge of the 
trench Petsonad closer than six 
feet must wear a Put1 body harness 
and Iifelme attached to an approved 
anchorage point 

The trench dl be inspected prior to 
and dwmg d shid 

All e q u p m t ,  except the excavator, 
wdl he kept a minunam of six feet 
awav front &e edm of the trench 

Prmr otai &e RCT and w m p b  
apl#oaching the bucket, tk tr&hoe 
operator wit1 sst the bucb on the 
ground, disengage the hydraphc 
system, set the p a b g  brake, aad 
gwe a Band signal ibdicating thrrt the 
R C T  and the sampler may approach 

by theuser prmr to use 'Ihe hoses 

damage 

Pumps and hoses wdl be Inspected 

will be promted from U a n ~ S a r y  

4 



Approved Signature Date 

RMRS Project Manager-Wayne Sproles 

RMRS H&S Supervisor-Peggy Schreckengast 

RMRS Radiological Coordinator-Jerry Anderso 

SSOC Radiological Engineer-Scott Newsom 
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MOUND SITE SOURCE REMOVAL 

posf EXCAVATION AND TRANSPORT 
DECONTAMINATION OF EQugaMRvr 

Actrvlty Hazard Analysis 

1-28-97 

Heat stress 

Cold stress 

Noise 

Slip, trips, falls 

Back injury 

Aft p a r s a d  will wear steel toed 
shoes, safety glasses witfi slde 
shrelds, hard hats, reflectwe vats 
and heaneg promam asPpplicable 
in the srrpaort zone 

Herat StPeSs d r n ~  will be 
co- in regards to work load 
andPPEwOrn 

Cold stress monrtormg wdl be 
wnducted kper dothing will be 
available tu all personnel and 
admmmrative controls wdl be 
adhered to 

Nose monitoring dl be coaduded 
Where neeemiy personnel wdl wear 
hearlng protea#m In adbon, all 
personsel wdl prrticqate in the 

Program ifnecessq 

Care wil be taken when traversing 
the site mspecllrlly wben wearing 
PPE and carrying equipment All 
trip hazards wdl be unmedtately 
removed or marked when identified 

Proper lifting teclmqu%s wdl be 
used and heavy equipment, where 
feasible, wdl be u t d d  to move 
haw loads 

R F E T s H ~ c o n r e p v ~ l l  

C \WPWCS\MOUND\TASK7AHA I 



Hazard 

Pinch points and sharp 
edges 

Hand tools in unsafe 
operating Lond it ion 

Improper use of hand tools 

Electrical shock 

El ectr ical shock 

Electrical $hock 

Fire 

Use of gasoline 

Preventative Measures 

Care will be taken when pinch 
points and sharp edges exist and 
heavy duty leather work gloves will 
be worn 

Hand tools will be inspected by the 
user prior to each use 

Hand tools will be utilued for their 
intended use and operated in 
accordance with HSP-12 10 Guards 
will be in place and no modifications 
will be made 

Portable power tools will be plugged 
into a GFCI protected outlet and will 
be UL listed and double insulated 
Cords will be inspected and 
protected from unnecessary damage 
Any tool whose cord shows signs of 
damage or deterioration will be 
immediately removed from service 

Extension cords will be intended for 
outdoor use inspected by the user, 
and protected from unnecessary 
damage Any extension cords which 
show signs of damage or 
deterioration will be immediately 
removed from service 

Cords will be plugged into a GFCI 
protected outlet and the generator 
will be properly grounded The 
GFCI will be tested by the user 
daily prior to the beginning of each 
shift 

At a minimum, a 10 Ib ABC fire 
extinguisher will be located in the 
work area and next to the generator 
All refueling will be conducted at 
the beginning of the shift when the 
generators are cool 

Follow recommendations on MSDS 
(see Appendix C) 
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Heavy equipment operation 

Use of Level €3 respiratory 
protection 

Decontamtnation and 
surveying of equipment 
Decontamtnation and 
surveying of equipment 

C \WPDOCSWOUND\TASK7AHA 

Heavy equipment in poor 
operating condition 

Improper opetation of 
heavy equipment 

Ground personnel being 
struck w& heavy 
equipment or fidling loads 

Other equipment herng 
struck wlth heavy 
equipment 

P h y d  fatigue 

hproper face to facepiece 
Seal 

Improper inspection or use 
of respirator 

Unsecured airline bottles on 
heavy equipment 

Skin exposure to volatile 
orgmic compounds 

Inhalation of volatile 
organic compounds 

Skin exposure to 
dmuelides insod 

3 

Hewqr eqatpment will be inspected 
p r l o r t e e n r e r i n g m  'Ihe 
operator wht unspecc and ciocument 
all heavy equipment prior to the 
begimmg of each sbitl 

the usead lim~tatmm of at1 heavy 
operatsre Wltt be propdy tfaaadd ia 

G d  plcrsooael wdl waif orange 
vests* stay at least 2xT away Irom 
heavy eqwpment, and matatam line 
of sight witb the opetators 

Heavy equipment oparaaloee wdl be 
conducted m a betiberate safe 
manner A spotter wdt be required 
when backing h v y  equ- 

Medical approval will be requwed 
for personnel 

Requator speclfic fit test appmai 
whl be required for persoMel 

Personnel will be trained L I ~  the 
inspecticM pnrcedwes, use, and 
I r m ~ ~  of the specific respirator 
worn 

Airline Bottles wlfl be rnspected by 
the user p r  to d durmg each 
shfi 

Persoanel ut die EZBCA whl wear 
Level B PPE and limit con&act with 
contaminated soil 

Personnel in the EZ/SCA wdl wear 
Level B respiratory protectMn 
CRWRBA and support zome work 
contrek will be btlsed on perunm 
rd-tune YOC moniEormg 

persotlnec M tba EZ/SCA whl wear 
Level 8 W E  and b i t  contact wsth 
contamln~soll 



Acnvity 

Decontamination and 
surveying of equipment 
(cont ) 

Decontamination and 
surveying of heavy 
equipment 

Pumping decontamination 
water 

Hazard 

Inhalation ot radionuclides 

Skin contact with 
decontamination fluids 

Work with high 
temperature, high pressure 
decontamination systems 

Ground personnel being 
struck with heavy 
equipment 

Work on elevated surtaces 

Pump maltunction or hose 
rupture 

C \WPDOCS\MOUND\TASK7AHA 4 

Preventative Measures 

Personnel in the EZ/SCA will wear 
Level B respiratory protection 
CRZ and support zone work controls 
will be based on perimeter air 
monitor I ng 

Polycoated TyveP will be worn if a 
splash hazard exists 

High temperature, high pressure 
decontamination will be conducted 
only by personnel with current 
Pressure Safety 11 training The 
decontamination system will be 
inspected prior to use At no time 
will the wand be pointed at any 
personnel Polycoated TyveP, 
sixteen inch high steel toed rubber 
boots, safety glasses with face 
shield inner and outer nitrile gloves, 
and hard hat will be worn 

Prior to personnel approaching 
heavy equipment, the operator will 
lower all hydraulically controlled 
implements, set the parking brake, 
turn the engine off, and give a hand 
signal indicating that personnel may 
approach 

Work on unprotected elevated 
surfaces >6' will be conducted in a 
tull body harness with a lanyard 
attached to an approved anchorage 
point In addition all personnel will 
have current Fall Protection 
qualification 

Pumps and hoses will be inspected 
by the user prior to use The hoses 
will be protected from unnecessary 
damage The discharge end of the 
hose will be submerged in the 
holding tank 



Approved Signature Date 

RMRS Project Manager-Wayne Sproles I 4-7-97 
/ 

r 

RMRS H&S Supervisor-Peggy Schreckengast 

RMRS Radiologid Coordinator-Jerry Anderson 

SSOC Radiological Engineer-Scott Newsom 
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MOUND SITE SOURCE REMOVAL 

TRANSPORT AND BACKFILL OF TREATED SOIL 

Activity Hazard Analysis 

1-28-97 

Noise 
I 

Activity 

conducted Proper clothing will be 
available to all personnel and 
administrative controls will be 
adhered to 

Noise monitoring will be conducted 
Where necessary personnel will wear 
hearing protection In addition, all 
personnel will participate in the 
RFETS Hearing Conservation 
Program if necessary 

All site activities 

~ 

PinLh points and \harp 
1 edges 

Traversing the site 

Care will be taken when pinch 
points and sharp edges exist and 
heavy duty leather work gloves will 
be worn 

~ ~~ ~~ 

Lifting equipment and 
materials 

Hand1 ing equipment and 
materials 

Preventative Measures Hazard I 

- ~ 

Slip, trips talls 

1 Back injury 

Care will be taken when traversing 
the site especially when wearing 
PPE and carrying equipment All 
trip hazards will be immediately 
removed or marked when identified 

Proper lifting techniques will be 
used and heavy equipment, where 
feasible, will be utilized to move 
heavv loads 
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Hazard 

Hand tools in unsafe 
operating conduion 

Improper use of hand tools 

Electrid shock 

Electrical shock 

Electrical shock 

C \WPWCS\MOUND\TASKIOAHA 2 

Hand toots wdt be rnspected by the 
usercmortosgchuse 

Cords wdi be piUg;gcd ~ d n  3 GFCI 
protected outlet trad the genemtw 

GFCI will be mted by the user 
dady prior t8 the beghung of each 

will ber p€operly &pmmded The 

Follow recommendations on MSDS 
(see Appndu C) 



Achvity 

Front end loader and dump 
truck operations at the 
exLavation and CSFS 

Hazard 

Front end loader or dump 
trucks in poor operating 
condition 

Improper operation ot the 
front end loader or dump 
trucks 

Ground personnel being 
struLk with front end 
loader dump trucks o r  
falling loads 

Vehicular trattic being 
struck with dump t m k s  

Other equipment being 
struck with tront end loader 
or dump trucks 

Skin exposure to 
radionuclides in \oil 

Inhalation ot radionudides 

Spills or dust generation 
during transport 

Preventative Measures 

The dump trucks will be inspected 
prior to entering WETS The 
operators will inspect and document 
the front end loader and dump trucks 
prior to the beginning of each shift 

Operators will be properly trained in 

the use and limitations of the front 
end loaders and dump trucks 

Ground personnel will wear orange 
vests stay at least 20' away from 
the front end loader and dump 
trucks, and maintain line of sight 
with the operators 

Prior to movement o f  the dump 
trucks, the flagpersons will confirm 
that they are in position, all traffic is 
stopped and the path of travel is 
dear 

The dump trucks will be stationary 
with the parking brake set prior to 
loading of soil 
and dump truck operations will be 
Londucted in a deliberate safe 
manner A spotter will be required 
when backing the front end loader 
and dump trucks 

Personnel in the excavation and 
CSFS EZ/SCA will wear modified 
level D PPE and limit contact with 
contaminated soil 

AI1 front end loader 

High volume air sampling will be 
conducted in the work area 

A one foot freeboard will be 
maintained at all times Water will 
be sprayed on the load prior to 
transport and speed will be limited 
to 5 mph Direct observation will 
ensure prompt response should a 
SDIII or dust generation occur 
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Dumping treated soil at the 
excavation 

Ground personnel bang 
engulfed by dumped sod 

Ground personnel wlfl stay at least 
30’ from the dump truck and the 
operator wdl not dump the load untd 
given a vmai hand signal from the 
spotter 

A spotter wdl ust hand signals to 
ensure that dump truch stay a 
mimmum of SUI feet away from the 

Approved Sqlumue Date 

RMRS Project Manager-Wayne Sproles &,[$-- 16-2-97 

RMRS H&S Supervisor-Peggy Schreckengast 

RMRS Radiological Coordutator-Jerry A 

SSOC Radiological EngineerScott Newsom 
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MOUND SITE SOURCE REMOVAL 

POST TRANSPORT AND BACKFILL 

DECONTAMINATION OF EQUIPMENT 

Activity Hazard Analysis 
1-28-97 

C \WPDOCSWOUND\TASKI 1 AHA 

Hazard 

General work hazards 

Heat stress 

Cold stress 

Noise 

Slip trips talk 

BaLk injury 

Pinch points and sharp 
edges 

1 

Preventative Measures 

All personnel will wear steel toed 
shoes, safety glasses with side 
shields, hard hats, reflective vests, 
and hearing protection as applicable 
in the support zone 

Heat stress monitoring will be 
Londucted in regards to work load 
and PPE worn 

Cold stress monitoring will be 
Londucted Proper clothing will be 
available to all personnel and 
administrative controls will be 
adhered to 

Noise monitoring will be conducted 
Where necessary personnel will wear 
hearing protection In addition, all 
personnel will participate in the 
W E T S  Hearing Conservation 
Program if necessary 

Care will be taken when traversing 
the site especially when wearing 
PPE and carrying equipment All 
trip hazards will be immediately 
removed or marked when identified 

Proper liking techniques will be 
used and heavy equipment, where 
feasible, will be utilized to move 
heavy loads 

Care will be taken when pimh 
points and sharp edges exist and 
heavy duty leather work gloves will 
be worn 



C \WPDOCS\MOUND\TASKI IAHA 

HaZard 

Hand tools in unsate 
operating condition 

Improper use of hand tools 

Electrical shock 

Electrical shock 

Electrical shock 

Ftm 

Use of gmlme 

2 

Hand tools will be inspected by the 
user Driof to each use 

Hand tools will be utdued for thew 
intended use and operated m 
accordance with HSP-12 10 Gwds 
will be ~ I J  place and no mod-= 
wdl be raads 

Extension curds d l  be iateaded tbr 
outdoor we, mqmcted by the user, 
and protedea fiom UnnecBSsary 
damage Any extenston cords which 
show signs of damage or 
deterloratton will be tmmediately 
removed from mice 

cords wrfl be plugged Into I GFCI 
protected outlet aad the gemsator 
will be properly pounded The 
GFCI will be tested by the user 
daily prm to the beqpmg of eacb 
shift 

At a minimum, a 10 lb ABC fire 
extmnguisher wdl be tocated m the 
vmk areit and next to the generator 
AlJ mf&eS-hg wdl be CoaQUcted at 
the bgming of the shift when the 

Follow on MSDS 
(see Appendix C) 



Hazard I Preventative Measures 

Heavy equipment in poor 
operating Lond it ion 

Heavy equipment will be inspected 
prior to entering WETS Operators 
will inspect and document all heavy 
equipment prior to the beginning of 
each shift 

Improper operation ot 
heavy equipment 

Ground personnel being 
struck with heavy 
equipment or falling loads 

Other equipment being 
struLk with heavy 
equipment 

Skin contact with 
decontamination tluids 

Work with high 
temperature high pressure 
deLontamination systems 

Ground personnel being 
struck with heavy 
equipment 

Operators will be properly trained in 
the use and limitations of all heavy 
equipment 

Ground personnel will wear orange 
vests, stay at least 20’ away from 
heavy equipment, and maintain line 
ot sight with the operators 

Heavy equipment operations will be 
conducted in a deliberate safe 
manner A spotter will be required 
when backing heavy equipment 

Polycoated TyveP will be worn if a 
splash hazard exists 

~~~ ~ 

High temperature, high pressure 
decontamination will be conducted 
only by personnel with current 
Pressure Safety I1 training The 
decontamination system will be 
inspected prior to use At no time 
will the wand be pointed at any 
personnel Polycoated TyveP, 
sixteen inch high steel toed rubber 
boots, safety glasses with face 
shield inner and outer nitrile gloves 
and hard hat will be worn 

Prior to personnel approaching 
heavy equipment, the operator will 
lower all hydraulically controlled 
implements, set the parking brake, 
turn the engine off, and give a hand 
signal indicating that personnel may 
aDDrOaCh 
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Decontamination and 
surveying of heavy 
equipment 

Work on elevated s&xs 

Skur exposure to 
ndionuclides ltl sod 

Inhdatmn of radionuclides I 
I Pump maifunitton or hose 

rupture 

Penosad in the EWSCA will wear 
moditied tevd D PPE and lmt 
contact with contammated soil 

High volume air sampling wlll be 
conduaeB m the work area 

hmps and b e s  Wlll be Ins- 
by the user prior to use Tbe hoses 
will be protecmf fiom tmeawuy 
damage The drscharge end of the 
hose will be submerged III the 

Approved Signature Date 

RMRS Project Manager-Wayne Spmles 

RMRS H&S Supervisor-Peggy Schreckengast 

RMRS Radiological Coordinator-Jezry Andemo 

SSOC Radiological EngineercScott Newsom 
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Activity 

~ Lifting equipment and 
mater i als 

~~ ~ 

All site activities 

~ 

Cold stress 

Traversing the site 

____ 

Hand1 ing equipment and 
materials 

MOUND SITE SOURCE REMOVAL 

SITE RECLAMATION 

Activity Hazard Analysis 

1-28-97 

General work hazards 

Heat stress 

Noi\e 

~ 

Slip, trips, falls 

Back injury 

PinLh points and sharp 
edges 

Preventative Measures 

All personnel will wear steel toed 
shoes, safety glasses with side 
shields, hard hats, reflective vests, 
and hearing protection as applicable 
in the support zone 

Heat stress monitoring will be 
Londucted in regards to work load 
and PPE worn 

Cold stress monitoring will be 
conducted Proper clothing will be 
available to all personnel and 
administrative umtrols will be 
adhered to 

Noise monitoring will be conducted 
Where necessary personnel will wear 
hearing protection In addition, all 
personnel will participate in the 
RFETS Hearing Conservation 
Program i f  necessary 

Care will be taken when traversing 
the site especially when carrying 
equipment All trip hazards will be 
immediately removed or marked 
when identified 

Proper lifting techniques will be 
used and heavy equipment, where 
feasible, will be utillzed to move 
heavy loads 

Care will be taken when pinch 
points and sharp edges exist and 
heavy duty leather work gloves will 
be worn 

C \WDOCS\MOUND\TASKI ?AHA 1 



Hazlrd 

Hand tools in unsafe 
operating andition 

Improper use of hand tools 

Electrical shoLk 

Electrical shock 

Electrical shock 

Use of ga%olme 

C \WPDOCS\MOUND\TASK12AHA 2 

Hand tools will be inspected by the 
USerp.&WdoesdluSS 

Hand Ws will be Ittdaed for theii 
i n t d  we Md opmted UT 
i l c c o m  w* HSP-Q to GUlqjs 
WIR b8trr @oLe and 110 &- 
wrll Be made 

POrtaMp power tooh wlfl Be pluggad 
into a -1 protected outlet and wdl 
be UL W and double hsukted 
Cords will be inspected by the user 
and protected from unaecessaty 
damage Any tool whose cord 
shows signs of damage or 
determmmn will be immeblately 
removed from servlce 

Extension cords will be tntended for 
outdoor use, itlspected by the user, 
an3 pmtsrted from unaecessary 
damage Any extenston cords whiLh 
show agns of dsmdge or 
detertoration will be immedtiuely 
removed from wetvice 

Cords wcll be plugged rnto a GFCI 
proteLtd outlet and the gmerator 
will be property gmunded The 
GFCI will be tes%ed by the user 
daily prior to the beginrung of each 
shift 

At a miaunurn, a IO Ib A X  fire 
extingdWw will be Iocsted in the 
work ataa and next to tRe genetasor 
All rehling writ be cunducted at 
the beginnmg of the shift when the 
generators are cod 



Hazard 

Fork truLk in poor 
operating Londition 

Improper operation ot tork 
truck 

Ground personnel being 
struck with tork truck 

Other equipment being 
struLk with tork t r w k  

Injury resulting trorn 
unsecured loads 

~~ ~ 

Pinch points 

Ear injury 

Heavy equipment in poor 
operating Lond it ion 

Improper operation of 
heavy equipment 

Ground personnel being 
struLk with heavy 
equipment or falling loads 

C \WPDOCSWOUND\TASKI2AHA 3 

Preventative Measures 

The operator will inspect and 
document the fork truck prior to the 
beginning of each shift 

Operators will hold a current Fork 
Truck Operator Permit and all 
operations will be in accordance 
with HSP-9 06 

Ground personnel will wear orange 
vests and maintain line of sight with 
the fork truck operator 

Fork truck operations will be 
Londucted in a deliberate safe 
manner A spotter will be required 
when backing the fork truck 

Loads will be secured Jersey 
barriers will be moved with the 
forks in the lowest possible position 
and personnel will stay back a 
minimum of ten feet 

~ 

Pay particular attention to pinch 
points when using 
pneumatichydraulic or slide type 
devices 

Hearing protection will be worn 

Heavy equipment will be inspected 
prior to entering RFETS The 
operators will inspect and document 
all heavy equipment prior to the 
beginning of each shift 

Operators will be properly trained in 

the use and limitations of all heavy 
eauiDment 

Personnel will wear orange vests, 
stay at least 20 away from heavy 
equipment, and maintain line of 
sight with the ODerators 



Heavy equipment operation 
to replace topsoil and grade 
excavation and CSFS areas 
(wnt 1 

Other equipment being Heavy equipmaat opesatmas wlll be 
struck with heavy conducted m a M h a t e  safe 
equipment mimws A s ~ w l l l b e r e q ~ l r s d  

when baciung hemy equipment 

Skin exposure to Personnel IH the exc~wsloa or CSFS 
tadlonuclides in soil U/SCA wdi wear modified level D 

PPE and l imt colltag with 
COntoLLLlLtated sod 

Hlgb -volume si€ SamptiFlg will be 
midaicW UI &e work area 

Inhalahm of radionuckiis 

RMRS Project Manager-Wayne Spdes 1 4-2-97 

RMRS HBtS Supervisor-Peggy Mreckengast 

RMRS Radiological Coordinator-Jerry A n d m  

SSOC Radiological Engineer-Scott Newsom 
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Activity 

All site activities 

Traversing the site 

Lifting equipment and 
materials 

Handling equipment and 
materials 

MOUND SITE SOURCE REMOVAL 

REPAIR DOMESTIC WATER LINE 

Activity Hazard Analysis 

3-23-97 

Hazard 

General work hazards 

Heat stregs 

Cold stress 

Noise 

Slip, trips talls 

Back injury 

Pinch points and sharp 
edges 

Preventative Measures 

All personnel will wear steel toed 
shoes, safety glasses with side 
shields, hard hats, reflective vests, 
and hearing protection as applicable 
in the support zone 

Heat stress monitoring will be 
conducted in regards to work load 
dnd PPE worn 

Cold stress monitoring will be 
conducted Proper clothing will be 
available to all personnel and 
administrative controls will be 
adhered to 

Noise monitoring will be conducted 
Where necessary personnel will wear 
hearing protection In addition, all 
personnel will participate in the 
WETS Hearing Conservation 
Program i f  necessary 

Care will be taken when traversing 
the site especially when wearing 
PPE and carrying equipment All 
trip hazards will be immediately 
removed or marked when identified 

Proper lihing teLhniques will be 
used and heavy equipment, where 
feasible, will be utilized to move 
heavy loads 

Care will be taken when pinch 
points and sharp edges exist and 
heavy duty leather work gloves will 
be worn 
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Electrical shock 

Eleevtcal shock 

Fire 

use of gasollDe 
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Activity 

Trackhoe operation 

Use of Level B respiratory 
protection 

Excavating contaminated 
sod 

Trackhoe in poor operating 
condition 

Improper operation of the 
trackhoe 

Ground personnel being 
struck with trackhoe or 
falling loads 

Other equipment being 
struck with trackhoe 

Physical fatigue 

Improper face to facepiece 
Seal 

Improper inspection or use 
of respirator 

Unsecured airline bottles on 
trackhoe 

Skin exposure to volatile 
organic compounds 

Inhalation of volatile 
organic compounds 

~ ~ 

C \WDOCS\MOUND\TASK13AHA 3 

The trackhoe will be mpected prior 
to entering WETS The operator 
will inspect and document the 
trackhoe prior to the b e g i m g  of 
each shift 

Operators will be properly trained in 
the use and limitations of the 
trackhoe 

Ground personnel will wear orange 
vests stay at least 20' away from 
the trackhoe, and maintain line of 
sight with the operator 

The forty ton dump truck wlll be 
stationary with the parlung brake set 
prior to loading of soil Trackhoe 
operations will be conducted in a 
deliberate safe manner A spotter 
will be requued when backing the 
trackhoe 

Medical approval will be required 
for personnel 

Respirator specific fit test approval 
will be required for personnel 

Personnel will be trained in the 
inspection, use, and limitations of 
the specific respirator worn 

Airline bottles will be inspected by 
the user prior to and during each 
shift 

Personnel in the EZ/SCA will wear 
Level B PPE and lunit contact with 
contaminated soil 

~~ 

Personnel in the EZ/SCA wlll wear 
Level B respiratory protection 
CRZ/RBA and support zone work 
Lontrols will be based on perimeter 
real-time VOC monitoring 



Excavatmg to expose water ! line to the north 

trench 

Obtammg FIDLER 

Spraying water for dust 
control and pumping 
decontammam or 
mcidental water mto the 
holdmg tanks or mto tanker 

skrrrwposmbo 
radionuclrdes in sod 

Inhalatmn of radionuclides 

Slip, trips, falls into trench 

Sloughmg of trench W&lS 

E q u r p m ~ ~  falling into 
tresch 

Pump malfunction or hose 
rupture 
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Entering the trench Cave in of newly excavated 
trench walls 

The trench will be sloped at a 1 5 1 
angle to facilitate entry and egress 
A competent person will inspect the 
trench and evaluate the need for 
further sloping or shormg 

I Cave in of existing trench 
walls 

Hooking up a hose to the 
water line 

Failure of hose fitting I device or hose 

Sanitlzing the cap I Use of cloroxm 

The pipefitter will wear a full body 
harneSs, a motion restraint taglme, 
and be connected to an approved 
anchorage point In addition, the 
pipefitter wdl have current fall 
protection training 

The water will not be turned on untll 
the pipefitter has exited the trench 

~ ~~ 

Follow attached MSDS 

Soldering the cap Explosion Monitoring will be performed for 
Lombustible gases The torch will 
be operated in accordance with 
HSP-12 1 1  

A Bum Permit wlll be obtained from 
RFFD A 10 Ib tire extmguisher 
will be located in the work area and 
a fire watch will be posted 

Signature Date 

RMRS Project Manager-Wayne Sproles j& 
RMRS H&S Supervisor-Peggy Schreckengast 

RMRS Radiological Coordinator-Jerry Anderson 

SSOC Radiological Engineer-Scott Newsom 

RMRS H&S Supervisor-Peggy Schreckengast 

RMRS Radiological Coordinator-Jerry Anderson 

SSOC Radiological Engineer-Scott Newsom 
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Acetylene 
MaxetNaI Safety 

" q a t a  Sheet 

. 

DISCLAIMER I 

lnfomumn contalm n thtr d8ta sheet I omed wthout char- fat iHI 6y technluliy qmlitkd persunnel at their discretion and I 

nsk All statements technical infornWon urd WCOmfVMEndabOns contlurnd herem a n  b r a  on tam and data which we ~ l w e  to : 
be reliable k i t  the accuracy or comphteness ttmmof it not OUrnntrsQ and nowmamy of any-- is macle wm respect the1 et0 
This informatan IS not intended as I #cmw 18 operate under or 8 r- to pracbce or nfnnge any patent of ths Company 
or others covrnng MY process. cobnpo~t#~\ ot muter or use I 

Sure the Company shalt have no cmtfol d th. uw of the product dOS&hd herom the Company as%umes no habtity for loss or 
damage incurred from me proper or unpr0p.r use of such product. 1 



REACTIVIlY DATA - 
UWSTMLE oDIIo(TIQNS TO AMCO 

Never uttlize free gas m s d e  the cylinder at pressures in excess of 15 psq Avoid 
mecPsrtical shoas tG ccnta'ners of acetylene Never expose byiinders or acetykm 
systems to sources of heat 

\xidirers such as oxygen and halogens Forms eXplOSiVe COmpoUndS with copper brass copper salts Hg and Hg salts K Ag and 
g salts and HNO, 

H a n m s  DKOY~~SITION moouc~t 
Acetylene WIII decompose into elemental carbon and hydrogen under the above conditions 

STMU 

~-r*Mim-'.~ 

n*L*nOaJs Y A Y  OCCUR Co(rDm0NS TO A W D  
roLwEnuAMn 

X wumnoccun 

SPILL OR LEAK PROCEDURES 

Ventilate area to prevent flammable mixture from forming Remove sources of ignrtion heat sparks etc Avoid entering area of 
flammable atmosphere Carefully remove cylinders with slow leaks to a remote outdoor locabon Contact Air Products for assistance 
WASTE asKIsIL umoo 
Do not attempt to dispose of residual gaseous acetylene in cylinders Return to Air Products for disposal 

RESc1RATORf PnolEm tb.ucr *D.r 
Oxygen deficient atmospheres are in the flammable range DO NOT ENTER Respirators will not function 
VENnUTloN LOUL U M b  JST SWCUL 

STEPS TO BE T-N N U S E  MAXRIAL IS R€LEASEO OR SPlLLm 

- - -  
SPECIAL PROTECTION INFORMATION 

tdatural or mechanical 
\#hers gas is present 

Mechanical ventlabon for enclosed storage areas must I 
meet National Electrcal Code requirements for 
Class 1 Group A 

U E C n m L  IGWUW) OTHER 

CPOTECTWE GLOMS 

EYE PROTECnON 

Orainary leather work gloves recommended for cylinder handling Welders gloves required for cutting and welding operations 

Safety glasses recommended for handling cylinders Welders goggles etc required for cutting and welding 
-- 

stration and others) may have specific regulations concerning the transponatton handling storage or use of this product which 
( be reflected in this data sheet The customer should review these regulations to ensure that he IS in full compliance 
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APPENDIX C 

MATERIAL SAFETY DATA SHEETS 

ConCoveP "A Bag 
ConCoveP B Bag 

Diesel 
Hydrauli~ Oil 

Hydrochloric Acid 
Liqu inox@ 

NitriL Acid 
Pipex@ 

Sodium Hydroxide 
Sulturic Acid 

Unleaded Gasoline 



MBDS # DXIOJ13 

I 

2 

3 

4 

5 

CM# 807647-01-0 35.21 
CMN 007mt-le-s Mf8lloa 
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rn m y  aauu pain, laahqption (tar.), and -are irritation 
with aorneal injury whloh map remult in p.mrrlunt hpairPwnt of 
vision, even blindnaaa 

BKIN CONZACT 

SKIN A B S O ~ I O N  

Bhort ainglr ucpoaure m y  a8u.r uvrra  akin burn. 

A alngla prolonged expoaura 1 8  not l i k d y  t o  
1, 

remult i n  the  material being absorbed through mkin i n  harmful 
8moUXht8 'ph. -1 ZD50 ha8 not h n  &t.dn .d  

INGESTION Ingartion may aause g 8 8 t r o i n t a s t i ~ l  irritation or 
uloeration and mevere bur- of  the mouth and throat 

I ~ I O N  Exaemmive vapor aoaoentrationm are readily 
attainable and m y  aauae aoriou8 a d v r r m  affaata, wan death 
Exaemmive expomure may aauma mvare irritation and i n j u r y  t o  
uppar rrapiratory traat and lung. 

-mion of tarnth and bleadlng and uloaration of nose8 mouth and 
gum8 

8'yS-c 6 m - 8  - 8 t d  OXa.#im -08WmS m y  Q8USO 

D i d  not aau8r aanaar i n  long term animal rtrrdien 

BIRsT AID 

EYE8 IrmruAtata and aontinwu8 irrigation with flowing n 8 t r r  a t  
least 30 minute8 is  imparative Proapt ~amdloal aonmultation i m  
e ~ ~ ~ ~ t i a i  

BXIN ImmrAlatr aontinuad and thorough wamhiag in flowing watrr 
for 30 minutes l a  imprrative while rcrpraving oontaminatad 
alothing 

or milk if availabla and tran-rt to  d o 8 1  faoil i ty 

to-mouth ram8aitation If breathing i8 diffiault, give oxygen 

Pzompt medical aonsultation ir aa8ential 

INGSWZION Do not induaa v d t i n g  Qiva lug. .mount. of watrr 

I"lAUWI~ Remove t o  fre8h air  If not breathing, give mouth- 

-11 8 phpmioi8n 

NOTE TO PHPSICIAN. Corromivr Moy Q ~ U H  mtriaturrn If lavage i m  
parformad, auggrat radotraahal and/or rmphagomaopia control 
If burn i s  pramant8 traat am any th.rrP.lburn8 aftor 
daaontmination. N o  apaaifia 8ntidota Supportive oare 
Trmatmeat basal on judgment of t h e  phyaioian in rerrponme t o  
ruation. of  the  patiant 

8 BANDZING PREcAfTlpIOsJS 

-m WID%&INE(S) ACQZH 'P1;v 8Ad OSHA 8- 5 ppm CcriliW 

vzuJIpI&A!CIo#: Control airborne aonaentratioru below the sxporure 
guideline. Ume only w i t h  adequata vmtilation Looal exhaumt 
Pat i lat ion m y  b0 Maa8.8- f o r  8- W a t i o n S  

RgSPIRAl!ORT PROTZCTION When airborn0 expoaura guidrlinea and/or 
oomfort lwelm may bo ax0..d.d8 UH an approvd air-purifying 
r rq i ra tor  
expoaura guidallna my k g r u t l y  . ~ o w d m d ~  UH an approved 
porltiva-pressura ralf-aontalned breathing apparatus 

U m  proteative alothing impervious t o  t h i 8  
material Soleation of  mpeolflo item suoh as gloves, b o o t 8 8  

apron, or full-body suit w i l l  depend on operation Safety 
mhowar mhuuld bo lwatrd in I~mmdiate work 8ru 
aoatuPirrrtui alothing bafora ryu~ D I . p o u  of aontadnatd 

l?or up.rganay aad other aoaditiona w h a r a  tho 

BXIN -ION 

98mh 
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Good. Clamsifio8tioa for thim produot i m  .. 
Hpdroohlorio Aoid/Cla66 8 8  (9 2) /UN178B/SS/EI1p2-OO11 

* * *  E N D  O I  M S D S  * * *  



N3660 -12 Pagot I 
Effeatlve- 08/1!5/9s Issued: 04/03/96 

MallinokrodtBaker,Ina., 222 Red Soh001 Lane, Phillip8bmg. N3 08865 

Product Name- 
Common Symmyms- 

Foraula: 
Formula W t  : 
CAS No : 
NItBH/KEBIOS No 
-at Use: 
Produat Codes: 

chemlocrl F e y :  

Laboratory Protootivo Et 

Gontbued on Page: a 



N3680 -12 
EFfective. 09/15/95 

Nitric Acid Page 2 
Issued 04/03/96 

spray In case of spill, neutralize with soda ash or lime 

International Labeling 

Causes severe burns 
Keop out of reach of children I; not breathe vapor In case of contact with 
eyes, rinse immediately with plenLy of water and seek medual advice 
immediately all contaminated clot llng 

SAP-T-DATA* Storage Color Code 1 ~ l l o w  Creaative) 

Take off 

Component 
Nitric Acid 
Water 

CAS No Weighk 96 OSHA/PEL ACGIH/TLV 
7897-37-2 65-70 2 PPm 2 PPm 
7732-18-5 29-35 W E  W E  

Boiling Point 121°C (249'F) 
Cat 760 nm Hg) 

(at 760 mm Hg) 
Melting Point -42'C (-43'P) 

Speoific Gravity 141 
CI.Lp1) 

SolubilityCHZO) Complete (1009b) 

pH 1 0 (0 iM solution) 

Odor Threshold Cppn) 0 27 

Coefficient Water/Oil Distribution N/A 

Appearance & Odor Clear colorless liquid 

Vapor Pressure (mmHg) 9 

Vapor Density (airml) N/A 

(20'C) 

Evaporation Rate N/A 

96 Volatiles by Volume 100 
(21 'C) 

Physical State Liqud 

Suffocating odor 

COT .,hued on Page 3 
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N3680 -12 
E f f e c t i v e  09/15/95 

Nitric Aoid Page 4 
Issued 04/03/96 

Inhalation-llir Rat LC50 for N i t r i o  Acid 
Unreported route, man, LDL0 N i t r i c  Aoid I10 mg/kg 
Oral  human TDLo N i t r l o  Aoid 430 mg/kg 
Intraperitoneal Mouse LDm for Water 190 g/kg 
Intravenous Mouse LD50 for Water 25 g/kg 
Carcinogenicity No IARC No Z L i s t  No OSHA Reg No 

Carcinogenicity 

Reproductive E f f e c t s  

2500 ppm 

None identif ied 

None Identif ied 

E f f e c t s  o f  Overexposure 

INHALATION severe i r r i t a t i o n  o r  burns of  respiratory system, 
coughing, d i f f l o u l t  breathing, ohest pains, pulmonary 
edema, lung Inflammation, unoonsolousness, and may be 
f a t a l  

SKIN CONTACT severe i r r i t a t i o n  o r  burns 

EYE COKTACT severe I r r i t a t i o n  o r  burns 

SKIN ABSORPTION none identlf'led 

INGESTION J Jsea, voni I ,ng, severe burus, ulceration - mouth, - roat, sto ch, and may be f a t a l  

CHRONIC EFpEcrs 9 uage t o  1 gar t e e t h  

eyes, skln, mucou 1tiembranes espiratory system, lungs, teeth, G I  t r a c t  

damaged skin, eye disorders, fldlopulmonary disease, lung disease 

inhalation, ingesi Ion, eye c 

Target Organs 

Medical Conditions Gel rally - rated by Exposure 

Primary Routes o f  Pntmr 
"sot, skin aontaot 

Cc nued on Page 5 



N3680 -12 
Ef'fective: OQ/l5/Q5 

lhergenay and First Aid Prooedrrres 

INGB!mIrn 

I": 

SKIN tXXUZWX: 

EYEOOHllACT: 

S t a b l l l t y -  Skrbls 

Condltlom to Avoid: 

Inoomplrtlble8: 



N3680 -12 
Effbctive 09/15/95 

Nitric Acid Page 6 
Issued 04/03/96 

Steps to be Taken In the Event of a Spill or Discharge 
Wear self-contained breathing apparatus and full proteative alothing 

spill with soda ash or lime 
into clean, dry container and aover, remove *om area Flush spill area 
with water 
Prevent run-off f r o m  entering drains, sewers, or streams 
Keep combustibles (wood, paper, o i l ,  etc ) away from spilled material 

I Stop leak if you can do so without risk Ventilate area Neutrallze ! With alean shovel, aarefully plaae material 

J T Baker " R M O R B R  or  d 'Low Na+' acid neutralizers are recornended 
for  spills of th is  product 

Disposal Procedure 
Dispose in aaaordanae nith all. applicable federal, state ,  and local 
environmental regulations 

EPA Hazardous Waste Number DOO2, Do03 [Corrosive, Reactive Waste) 

Aqu etic Toxicit. 
Mosquito Fish 96 Hr-IZpI = 72 mg/L 

Ventilation Use general o r  local exhaust ventilation to meet TLV 
requirements 

Respiratory Protection At any deteatable conaentration, any self-aontained 
breathing apparatus that has a f u l l  faaepiece and is 
operated in a pressure- demand o r  other 
positive-pressure mode 

suit, neoprene gloves are reaommended 
Eye/Skin Protection Safety goggles and face shield, uniforn,protective 

SAF-T-DATA* Storage Color Code Yellow (reactive) 

Storage Requirements 
Keep container tightly closed 
and combustible materials Isolate from incompatible materials Keep 
product out of llght 

Store separately and away fkom flammable 

Continued on Page 7 



N i t r i o  Acid 

s p e c i a l  Freoautlons 
NI-a aoid Iporeasea the flammebililar of. and oan a t e  nuuw OlwIPicl 

Dorestlp (R.O.T, ) 

Proper Shlppiag N.W: 

UN/NA: UN2081 B6porkble Quantity. IO00 LBS. hokagimg Group. XI 
Labels: 0 m I V B  
R e g u l a t o r y  Refsrmoe8: 4- 172.101 

Interrutlonal (I.M.0, 

Nitpio aold Cother than red hractng, wltb not more than 
70 par#art nitrj.0 aoiQ) 

h9ard Cl8S.X a 

PART 176, IMDG Code 

AIR CI.C.A.O.1 

Proper Sbipphg Name- 

UNt Wm31 
Lebeln:  8 W I V E  
R e g u l a t o r y  Referenoos: 

f l a Z u d  -888 
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N3660 -12 
Effective 09/15/95 

Nitric Acid Page 8 
Issued 04/03/96 

laws and regulations See shipper requirements 49CFR 
171 2, Certification 172 204, and employee training 49 
CFR 173 ICbI 

U S Customs Harmonization Number 2808oooO000 

NME When handling liquid products, secondary protective contamers must be 
used for carrying 
-N/A = Not Applioable, or not Available, -N/E - Not Established 
Malolcrodt Baker provides the information oontained herein In good faith but 
makes no representatlon as to its comprehensiveness or acauracy This 
document is intended only as a guide to the appropriate precautionary handling 
of the material by a properly trained person using this product 
receiving the Mormation must exercise their independent judgment 
in determining its appropriateness for a pmticular purpose 
MALLINCKIEOIIT BAKER MAKES NO -ATIONS, OR WARRANTIES, EIniW 
EXPRESS OR IMPLIED, INCLUDING WlTffovT LIMIlATION ANY WARRANI'IES OF 
MRRCHNWABILITY, OR FITNESS FOR A PARTICULAR W I T H  RESPECT 
TD 'ME INFORMATION SET HEREIN OR THE PRODUCT TO \VHICH THE INFORMATION 
REFERS ACCORDINGT,Y, MALCINCKROIYT BAKER WIT& N;(IT BE RESPONSIBLE FOR 
DAMAGES RESULTING FROM USE OF OR RRLIANCE UPON THIS INPORMATION 

Note m, and NATIONAL RESPONSE CBNTER emergency 
telephone numbers are to be used ONLY in the event of CHEMICAL EMERGENCIES 
involving a spill, leak, f i r e ,  exposure, 01- accident involving 
chemloals 
Servioe (1-80O-JTBAKER) for assistance 

COPYRIGHT 1996 MALLINCKKCWI! BAKER, INC 
OF MAT&INCKNlYF EAKBR, INC 

Approved by Quality Assurance Department. 

=a==--==---=--===---=-----------=u------nn=---==-=--==-=--==--====----=-==n= 

Individuals 

111-11111-1-11-1111----------------------EV----===-=--a-=-=-=--=E==--=--= 

All non-emergenoy questions should be directed to Customer 
~ n = ~ ~ ~ ~ ~ ~ ~ ~ ~ = ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ = ~ ~ ~ ~ ~ ~ = ~ ~ = ~ = ~ = ~ n ~ n = ~ = a a n ~ ~ ~ = m ~ ~ m ~ ~ ~ = ~ ~ ~  
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4 
RECULATWY LTANOARW D.0 f CLUICICATION Corrosive material 43 CFR 17J 

I O  No UN1823 
DOT dartdicrtlon Ha2ardous I.;rotdrlc Tabla CPR 17s161 

OEN~RAL 
bl NIOSH/OSWA "Pda Guide to Chcmicoi~ ~ardr", 19815 
(b) Gocsrlin A E e$ol "Clinicd ToxWogyof Commedd Frodwta'' 4th ed (1976) Section 111 pp 206-212 

The W m l . ~ m  and ~IkSnt C J Ekltbnof~ 
01 Orebbech R H "Handbxb d pdronlng 
Id) U S Coast Guard CHRIS r'Jnual Emry SL rn H g i &  

'th ed., 1080 bnp Medial Publicatlonr Loa Altos CA 

~ (e) NlOW Rlgi8t1-v (R-' 1981-k Aocarr No OaOOOO W i u n r  Hydroxide) 

SECTION D - PRECnUlIONW ROCEWRES 
Ventilation - mndnwd 

In tbe event hydrogen 9# IS genentad (sea Secr 1 J n  C) a #even vorrtllation probtem is rapidly introduced Smothering with 
C Q  ooupled with good I d  wdl.tlon or r g s b ' r m  protadon, k probably the bast emergenw action In thls sltustlon 
vsmkbon Wllty must be rxdorfomalrbnt If r w h  on emqmcy b likely to happen 

m- - o0ntinW 

Drrlm for storage or utr uem for drit mrwi~l chould have mtentlarr basins for pH adbtmrnt and dilutlono of apillr and 
flud~ingl bdon discharm 

contlnurd 
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93 2 
93 2 
98 
us 

100 
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;roO-ZlUpi a/&#/- A I  w T'NI w r u ~ l a a  o) I-W p J 

~~o8roinogonio t o  humanmw Thim 018mmifi08tiOIi for  
irrorgania aoid m i m t m  only and bora not apply t o  aulfuria 
aoid or mulfurio aoid molutionm. Tho b a m i m  for tho IARC 
alamaifiaation rrrtm on .rvrr.l rpidomiology studha whiah 
ha- mavual dmfioionoirm Thema mtudiom did not aooount 
fer upoaura t o  othar mubatanara, .cum known to  b. animal or 
potential huMn 0aroinoguam8 mooial influuaorm (.mnkiag d 
alaohol aonrumption) and inaludrd mul l  numbarm of  aubjaats 
Band on tho ovorall woight of ovidanoa from a l l  human and 
chronia aninul atudirm, no drfinitiva oau88l rahtionahip 
between sulfurio raid m i n t  expomure and rarpiratory traat 
aanaar h86 been r h m  

Individu818 with preaxirting diauaaa of tha lung. m y  have 
inorarred rurrooptibility t o  tho tox ldty  of  uoormivo 
expomuram 

Caralnogmiaity Informtion 

Nom o f  tha aonponentm pramant i n  thie mtar ia l  a t  aonaantrations 
equal t o  or groator thmn 0 1I aro limtad by IARC, NTP, OSHB or ACGIH 
a8 a aarainogan 

04 BIRST AID m I I R E S  
Firmt Aid 

INEAIATION 

SKI# OR 

In 08- O f  O O n t 8 O t ,  - 8 b l Y  (within M o a )  flueh 
akin or @ p a  with pknty of  w 8 t r r  (prmferrbly aold w8tar) 
for a t  lust 15 minutu whilo romoving oont.nrinrrt.d 
alothing and ahma all a phpriai8n Waah alothing 
boforo r a w  

pghih thr p.thlt i s  k i n g  tranmporkd to 8 Pwbi0.1 
faai l i ty ,  apply aampramum o f  lard water If nudioal 

iaad w a t u  If imnrraion i m  not praatiaal, a011pram.a~ of 
ioad watmr oan k 8ppli.d. 

tm8-t mt k -8. thr 8 f f o O t . d  8r.8 i n  

Avoid frorting timuom 

Notem t o  Phymioianm 

Continued waihAag of  tho 8ffoot.d 8ru with oold or iood 
wakr  w i l l  ba h l p f u l  i n  rvpMving tha lamt traaam of  
mulfurio aoid. 
bafora or  during th. washing phrm of tha trutmant 

05 B I ~  rzcmnua ~ l c a n l f ~ ~ ~  
Flarmublo Proportiom 

Cruppr or oiatmntm mlaould not k appliod 

! 

I 

Plamh Point W i l l  not burn 



c - 



De not got in -8, on akin, or on olothing Avoid breathing 
vapozm or mi& 

Ramp aontainerm alommd 
in aontainer beoauae of violent reaation 

Wamh thoroughly aftor hrndling 

Do not add watmr to aontmnts while 
-a 

8 torage 

Xeep out of sun and away from heat, gparks, and flama Keep 
aontainer tightly alommd and (drum) alomurm up to prevent 
ladcage Loo~en aloaure aarafully Relieve Internal 
prammure when reaeived and at lmamt wmmkly thmrerfter 
not uae preasura to ampty 
famtonod -form moving aontainmr 
or u.6 it for other purp06aa, replace aloaure after caah 
withdraw81 and return it with W t y  aontainmr 

0 8  EXPOSURE CONTROLS/PERSONAL PROTECTION 

Do 
Be aurb aloaure is 8eOuraly 

Do not w8mh aut aontainer 

Engineering Control6 

Good general ventilation should be providad to krrp vapor 
and mint aonoontratlonm klow tho urpomurm l m t m  

Permoml Protoativo Eguipmnt 

availablm and woar am apprapriato for .xpomurm 

ahemiaal qlamh gogglmm, 
ooaditiona w h e n  handling aontainera or oparating equipment 
aontaining mulfurio mid 
full-lurgth fa- shidd/ahupiaal rpl8.h goggler aombination, 
aaid-proof gmuntlet gluvmm, apron, and boot., long rlmwo 
wool, aorylia, or polyeatar alothing, mid proof nit and 
hood, and apprapriata N I O S H W E A  rampIratory prokotion In 
a a ~  of amrgenay or wharm thara ia a strong poaaibility of 
oonmidmrablm qomura, w e a r  a oomplata m i d  muit with hood, 
boots, 8nd glove8 
expomure linritm m y  k axammded, wur appraprlatm NIOSH/MsHA 
rrapiratory proteation 

If m i d  vapor or miat are preaurt and 

# ~xpoaure middinea 





1S DIS- CONSIDPRATIONS 
gamta Dimpomal 

Clunod-up mataria1 may bo an RCRA Harardoum Waste on 
di8p0881 dua to tha aorroaivity aharaatariatia Do not ~ 

flwh to murfaoa wmtor or siinitarp mawor myatam C w l y  
with redaral, State, and loaal  ragulation8 If approvad, 
neutralize and transfer to namta troatmnt sykem 

14 TRANSPORTATION INFORMBTION 
shipping Information 

DOT/= 
Propor Shipping Nam 
H 8 E . d  ChB8 
UN No 
DoT/IxQ mbal 
Sg.cria1 Informtion 
Paaking Group 

Raportabla Quantity 

Shipping Container. 

Tank Truokm 
Barga 

T8nk Cars 

SULFURIC ACID 
8 
1830 
CoRRogTm 

I1 
DoT/IMoPlsrgRa CORRQSIVE 

1000 lb 

If matarial i a  ahippd in quantitiaa graatar than 1,000 
Ibm p r  oontainor, tho Propor Shipping N.m, im RQ 
a m c  ACID 

15 REGULl!EOKY I N P O ~ I o b l  
U S Fodaral Regulationm 

TSCA Invontory Statu. Rmportmd/Inaludad 

TITLE I11 CLASSIFICATIONS SECTIONS 311, 312 

-ut. Yam 
Chronia Tar 
Firm No 
Reaativity Ias 
Prmmmuro No 

LISTS 

NPPI R8ting 
Hulth 
Blramubility 
Reaotivity 

Qat= Raaativo 

NPCA-EMIS Rating 
Raalth 
Flrmnrrbility 
Ruativity 

3 
0 

* 2  

3 
0 
2 



~crrmxml Protaation rating to  b rupplkd by umr 
ooadAtion. 

OR uaa 

# Indioaks -tad Hotion. 

lecnd of mD8 

* * *  I W D  O r  W I D 8  * * *  



INTER0 FHCE 
MEMORANDUM 

DATE July 8, 1996 

TO thstributton 

FROM Ricky J Can; Emnmta! Safety &flealth, Bldg TWA,  X2970 

SUBJECT HEAT STRESS - RJC-014-96 

The purpose of this memo is to pro& gurdance regadng the pmenbon and nonttartng of 
heat stress condtbons It shoutd be noted that heat stress related condttions or &sot&m (I e 
heat stroke, heat exhaustm) are con- to be 0Qcty)Btond iUnesses by O W A  and 
theref09 are recordabte cases It 18 w#wnbent to pmvent, mcmW and m-te cmdittons 
which may Lead to heat stress among employees 

There IS a draft Heat 

exposed to heat stress condttumsam aodrmatrzed 

Mountam Fhwcltaticm Services (RMRS) @cy to adhere the requrrements 
wo~restregrmenscorrtaTned asAppendix1 ofthe 
tal heat stress conditms is the fiwt method to be 

considered when heat stress IS rds#rtified as a potential hazard assocrated with any actnrtty or 
task Prevention methods to be aonsldered tnctude work schedule rmdifkaWm of tasWacttvity 
and proviston for rest areas. The Heat Stress P ram pn>vldes mstrucbons far monitonng 

accounts for air temperature, re&- humidity, and solar load and ptwtdes a mecham for 
correlating environmental cxmchns - wi* body temperatwe and other phyaological responses 
to heat stress. The Heat Stress Pvogram contains a Table for workha mgknens b a d  upon 
the WBGT Index, work activttms, and level of Personal Protectwe Equqmmt (PPE) 
Worldrest regfmens shall be established in accordance with gudetkm u1 the T a b  with the 
following tnterpretabons Phys "k$"l monitoring (I e body temperatures, pulse rates) will be 
performed whenever practical and eaable in order to venfy the WOCWCeSt regimens are 
appropriate ccmdering thRcWBGT Index. The use of m o d  cooling dewces such as ice 
vests or vwbx cooling can be rrssd to mod@ the W& 

heat stress condftions using the Wet 8 u b  Globe '"a empgrature (WSGT) Index WBGT 

- 
c 

-- -I -_ k -  - -2 - - 7  



Distribution 
RJC 014 96 
July 8 1996 
Page 2 

for a particular work activity and level of PPE The WBGT Index can be lowered by 3- F if a 
personal cooling device is employed and physiological monitonng is performed to confirm that 
the personal cooling devices are effective (using the monitoring guidance provided on page 8- 
21 in the NIOSH/OSHA/USCG/EPA Occupational Safety and Health Guidance Manual for 
Hazardous Waste Activities) Additional modification to the WBGT index when personal 
cooling devices are employed when be evaluated on a case-by-case basis Column 2 will be 
employed if permeable protective clothing (regardless of respiratory protection) is utilized 
Permeable protective clothing includes cotton and Kleenguard" coveralls Column 3 will be 
employed if semi-permeable protective clothing (Tyvek) is utilized Column 4 will be 
employed if impermeable protective clothing (Saranex) is utilized 

Please distribute this guidance to all personnel that have operations affected by heat stress 
considerations Please don not hesitate to call if you have questions or comments 
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R F l m  HEAT STRESS PRoGRAlw 

HEAT STRESS GUIDELINES FOR LIGHT WORK 

" 
Conmuow 86 76 72 1 68 

75/25% 87 77 73 69 

50/5096 89 78 5 74 5 70 5 

79 9 75 9 71 9 

HEAT STRESS GUDELINES FOR NODERATE W O N  

continuous 80 70 66 62 

75/25 % 82 72 4 68 4 6 4 4  

50150% 85 74 9 70 9 669 

88 1 77 9 I 73 3 I 69 9 

HEAT STRESS GUIDELINES FOR HEAVY WORK 

50150% 82 72 2 682 642 

h 25/75 Z 86 76 72 68 

(I) No Personal Protective Equipment 
(2) One paw coveralls (Anti C) modesty garmentr gloves hood shoe covers 
(3) Two pair coveralls (Anti C) modesty gannenCr gloves hood shoe covers 

(Level D Haz Mat E) 

or 
One pau coveralls (Anti C) modesty garmenta gloves hood rcspuatw (Level C Haz Mat PPE) 

(4) Two pair coveralls (Anti C) modcay garme& gloves hood shoe covers rapuator (Level A&E H.z Mat PPE) 
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HYDROCARBONS, HALOGENATED 1003 

Table 1 MW Table1 CAS Table 1 RTECS Table 1 

METHOD 100&k.w2 EVALUATION PARTIAL krwl l S h ~ r y 1 9 U  
luw 2 1s krgwt 1994 

OSHA: SI.TABLE1 
NIOSN: S I ~ T A B L E l  
ACGJH %@TABLE1 

PROPEUTtCS. CbeTAetEP 

ACCURAOY 

OESORPnON 

uuEcTK)N 
VOWME. 

. 
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REAGENTS EQUIPMENT 

1 
2 Analyte re--?nt grade 
3 Calibratior ock solutions 

Carbon disulfide chromatographic quality * 

a benzyl chloride 10 mg/mL in n heptane 
b bromoform 10 mg/mL in n hexane 
c g-cfichlorobenzene 200 mg/mL in 

acetone 
d edichlorobenzene 300 mg/mL in 

acetone 
e hexachloroethane 25 mg/mL in toluene 

4 Decane undecane octane or other Internal 
standards (see step 6) 

5 Ndrogen or helium purAed 
6 Hydrogen prepurrfied 
7 Air filtered 

See SPECIAL PRECAUTIONS 

Sampler glass tube 7 cm long 6-mm OD 
4 mm ID flame sealed ends wlth plastic caps 
containing two sections of 20/40 mesh 
activated (600 OC) coconut shell charcoal 
(front = 100 mg back = 50 mg) separated by 
a 2 mm urethane foam plug A sriylated glass 
wod plug precedes the front section and a 
3 mm urethane foam plug follows the back 
sectlon Pressure drop across the tube at 1 
L/mn airflow must be less than 3 4  kPa 
Tubes are commercially available (eg SKC 
X226-01) 
Personal sampling pump 0 01 to 0 2 L/min 
with flexible connecting tubing 
Gas chromatograph FID integrator and 
column (see Table 3) 
Vials 2 rnL glass PTFE lined septum cnmp 

Volumetnc flasks 10 mL 
Syringes 10 pL, readable to 0 1 pL  
Pipet TD 1 mL wrth pipet bulb . 

SPECIAL PRECAUTIONS Carbon disulfide is toxic and a senous fire and explosion hazard (flash point 
= -30 "C) Work wrth rt only in a hood Several of the analytes are suspect carcinogens Fable 1) 
- n Heptane fi hexane and acetone are fire hazards 

SAMPLING 

1 
2 

3 

4 Cap the samplers Pack securely for shipment 

Calibrate each personal sampling pump wrth a representatwe sampler in line 
Break the ends of the sampler immediately before sampling Attach sampler to personal 
sampling pump wrth flexible tubing 
Sample at an accurately known flow rate belween 0 01 and 0 2 L/mh for a total sample sue 
between the limrts shown In Table 2 

SAMPLE PREPARATION 

5 

6 

Place the front and back sorbent sections of the sampler tube in separate vials Discard the 
glass wool and foam plugs 
Add 1 0 rnL CS, to each vlal Cap each vlal 
NOTE A suitable Internal standard such as decane [16] n undecane [6 191 or octane 

[9 13 171 at 0 1% (v/v) may be added at this step and step 8 
Allow to stand 30 mln with occasional agftatlon 7 

CALIBRATION AND QUALITY CONTROL 

8 Calibrate daily wnh at least sb working standards over the appropriate range (Table 3) 
a 

b 
c 

Add known amounts of neat analyte or callbratlon stock solution to CS, In 10 mL vdumetrlc 
flasks and dilute to the mark. 
Analyze wlth samples and blanks (steps 11 and 12) 
Prepare calibratlon graph (peak area vs mg analyte) 

NIOSH M8nu.l of Analytical hbIhod8 (NMAM) Fourth W i  8/15/94 
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9 Determine desorption efficiency (DE) at least once for each lot of charcoal used for sampling in 
the range of interest Prepan, three tubes ateach of five concentrations plus three media 
blanks. 
a Removeand d k a d  back garbent sectkm af a medh &&nkRampEer 

inject a known amount (2 tu 20 4) of pure arralyte or callbdh stock solution (see P REAGENTS 3 ) directly onto front sorbent sectktn with a mkrditer syringe 
c Cap the tube Allow to stand overnight. 
tj  Desorb (steps 5 through 7) and analyze together with wofMng starrdards (steps 11 and 12) 
9 Prepare a graph of DE vs mg anaiyte recovered 
Analyze three quality contrd blind spHres and three analyst Spnces to Insure that the calibration 
graph and DE graph are in amtrd 

10 

MEASUREMENT 

11 Set gas chromatograph according to manufacturer's ret- and to conditions give!n 
pn page 1003-1 and in Table 3 Inject sample aliquot efther msnually using solvent flush 
pchnique or with autosampler 
POT€ If peak area is a b  the linear range of the working &ndards ddute with CS, 

reanalyze and appiy the approprlaze dikffion fador in catcufationJ 
12 Measure peak area. 

CALCULATIONS 

EVALUATION OF METHOD 
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REFERENCES 
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S133 Sl34 S135 S281 S314 S328 5335 S351 - S Department of Health Education and 
Welfare Pub1 (NIOSH) 77 185 (1977) available as Stock No PB 274 248 from NTIS Springfield 
VA 22161 
User check UBTL, NlOSH Sequences #3990 T 3990 U and 3990 W (NIOSH unpublished 
November 3 1983) and 4304J (NIOSH unpublished April 3 1984) 
NlOSH Manual of Analytical Methods 2nd ed V 1 P8CAM 127 U S Department of Health 
Education and Welfare Pub1 (NIOSH) 77 157 A (1977) 
lbid V 2 SI01 U S Department of Health Education and Welfare PuM (NIOSH) 77 157 6 
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Health Education and Welfare Publ (NIOSH) 78 181 (1978) 
NIOSH Current Intelligence Bulletin 20 Tetrachloroethylene (Perchloroethylene) U S 
Department of Health Education and Welfare PuM (NIOSH) 78-112 (1978) 
Crl ena for a Recommended Standard Occupational Exposure to Benzyl Chlorlde U S 
DE-artment of Health Education and Welfare Pub1 (NIOSH) 78-182 (1978) 
Cmena for a Recommended Standard Occupational Exposure to Carbon Tetrachlorlde U S 
Department of Health Education and Welfare Publ (NIOSH) 76-133 (1976) 
Cntena for a Recommended Standard Occupational Exposure to Chloroform, U S Department 
of Health Education and Welfare Publ (NIOSH) 75-114 (1975) 
Crtterla for a Recommended Standard Occupational Exposure to Ethylene Dichloride U S 
Department of Health Education and Welfare PuM (NIOSH) 76-139 (1976) 
Crttena for a Recommended Standard Occupational Exposure to 1 1 l-Trlchloroethane, U S 
Department of Health Education and Welfare Publ (NIOSH) 76-184 (1976) 
Cnteria for a Recommended Standard Occupational Exposure to Tetrachloroethylene 
(Perchloroethylene) U S Department of Health Education and Welfare PuM (NIOSH) 76-185 
(1 976) 
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(1 977) 

METHOD REVISED BY 

G Davld Foley and Yvonne T Gagnon NIOSH/DPSE methods orfglnally validated under NIOSH 
Contract CCp 99 7445 

NlOSH M ~ u d  d AndyUcal Methods (NMMA) Fourlh EdHlon 6/15/94 
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TABLE 1 GENERAL INFORMATION 

tnbromomrthanr 
CAS C7525.2 

ig C =/STEL 2 (1 h)/S (skin) 

76/-/10 

lad- 
CAS +1QI.a6-2 

~ C l o a / l  ST€lZ/ro 

pIlehkrorthyhnr 
CAS rtn 1M 
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TABLE 2 PHYSJCAL PROPERTIES 

Compound MW mg/m' 

@ NTP 
RTECS = 1 ppm Synonyms Properties 

Benzyl chloride 
(C,H,CH,CI) 

Bromoform 
(CHBrJ 

Carbon tetrachloride 
(CCI 1 

(C,H,CI) 
Chlorobenzene 

Chlorobromomethane 
(CH,BrCI) 

Chloroform 
(CHCIJ 

2 Dichlorobenzene 
(1 2 CaH CI,) 

e Dichlorobenzene 
(1 4C,H CIJ 

1 1 Dichloroethane 
(CH,CHCI,) 

1 2 Dichloroethylene 
(CICH = CHCI) 

E'hylene dichloride 
(CICH,CH,CI) 

Hexachloroethane 
(cci ,caj  

1 1 1 trichloroethane 
(CH,CClJ 

Tetrachloroethylene 
(cl,C=CaJ 

1 1 2 Trichloroethane 
(Cl,CHCH,CI) 

1 2 3-Trichloropropane 
(CH,CICHCICH,aI 

12658 517 

252 75 1033 

15384 629 

11256 460 

12939 529 

11939 4 8 8  

14700 601 

14700 601 

9895 405 

9694 396 

9896 405 

23674 966 

13342 545 

16583 678 

13341 545 

14743 603 

(chloromethyl) beizene 
chlorotoluene 

tri bromomethane 

tetrachloromethane 

monochlorobenzene 
phenyl chloride 

bromochloromethane 
Halon 1011 

trichloromethane 

1 2dichlorobenzeie 

1 4-dichlorobenzene 

ethylidone chloride 

acetylene dichloride 
1 2dichloroethenr 

1 2dichloroethane 

perchloroethane 

methyl chloroform 

perchloroethylene 

vhyl trichloride 

allyl tnchloride 

liquid BP 179 OC MP -48 to -43 OC 
d 1 100 @ 20 OC flash pt 67 OC 

liquid d 2 887 BP 148 OC nonflammable 

l iqu idd1585BP767OCFP-23OoCVP 
91 3 mm Q 20 OC vapor density (air = 1) 5 3  

liquid d 1 105 Q 25 OC BP 131 6 OC MP 
-45 OC flmh pt 294 OC (CC) 

liquid d 193 Q 20 OC BP 68 OC MP -88 
OC nonflammable 

liquid d 1 485 Q 20 OC BP 612 ' c  
Fp-5 OC 

liquid d 1 284 BP 172 to 179 OC FP - 17 "C 
flash pt 655 OC 

wlld cryotals d 1 458 BP 173 7 OC 
MP 53 OC sublimes fluh pt 655 OC 

liquid d 1 174 Q 20 O C  BP 57 to 59 OC 
Fp -98 OC 

liquid transisomer d 1 257 BP 47 to 49 O C  

MP -57OC tis-lsomer d 1 2132, BP 5B to 
60OC f luhpt  39OC F P - 8 0 ° C  

liquid d12554@20OC BP83S0C Fp 
-35 5 O C  f l u h  pt 13 OC explosive l imb In 
ur 6 to 16% 

d i d  d 2.091 MP 185 OC BP rublimrs at 
la7 oc 

liquid d 1325 BP75 OC FP -304 OC 
nonflunmable 

liquid d 1625 @ 20 O C  BP 121 O C  

FP -22.4% 

llquld d14432@?O°C BP1137OC 
FP-364OC VP19mmHg@20aC 

liquid d 1 3888 @ 20 OC BP 1562 O C  
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TABLE 3 SAMPUNG UMlTS 



METHYLENE CHLORIDE 

CHZCI, MW 0494 CAS 75-092 RTECS PA8050000 

1005 

METHOD 1005 Isrue3 EVALUATION FULL l u u o  1 15 February 1984 
hSU0 3 15 August 1994 

OSHA 500ppm ClWOppm P2000ppm 
NIOSH lowed fe.slbb carcinogen 
ACGIH 50 ppm suspect cdranogen 

(I ppm = 3 47 mg/ma @ NTP) 

PROPERTlES liquid d 1 323 g/mL @ 20 "C 
BP 40 "C MP -95 O C  VP 47 kPa 
(349 mm Hg 46% v/v) Q M "C 
not flammable 

SAMPLING MEASUREMENT 

SAMPLER SOLID SORBENT TUBES 
(2 -nut shrll chucoll tubor 100 mg urd 
50 m9) 

FLOW RATE. 0 01 to 0 2 L/mln 

VOLMIN OSL@5Wppm 
MAX 2 5 L  

SHIPMENT 

SAMPLE 
STABIUTY not dotrrmlned 

uparatr front and backup tuber 

BLANKS 2 t0 10 field blmkt p r  Wt 

ACCURACY 

RANGE STUDIED 1700 to fogl mg/ma 
(1 L - P w  

BIAS - 41% 
OVERALL PRECISION (3,) 0 073 [l] 
ACCURACY f 141% 

TECHNJOUE GAS CHROMATOGRAPHY FID 

ANALWE. methylene chlonde 

DESORPTION 

INJECTION 
VOLUME. 5uL 

TEMPERATURE INJECTION 

1 mL CS, stand 30 min 

200 to 225 "C 
DEI€CtOR 2 5 0 O C  

-COLUMN 60t090°C 

CARRIER GAS N, or He 30 mL/mn 

COWMN 3 m x &mm ID tWnleu steel 10% SP 
lo00 on 80/100 mesh Chromororb WHP 

mud solutions of CH,CI, in CS, with 
i n W f ~ I  -dud 

CWBRATION 

W O E .  0 03 to 10 mg per sunple [2] 

EsnmfED LOO o 01 mg per u m p ~ r  p 41 

PRECISION (SJ 0 026 @ 1 3 to 5 3 mg per sample [ l ]  

APPUCABIUTY Tho working range Is 0 to 3OOO ppm (30 to 10 400 mg/m)) tor a 1-L rir umpJ0 Tho method is applicable 
to aillng dotormituthr 

INTERFERENCES None Mrntified Tho mrthod w u  vllldatod ualng a 6 m x M m  ID ttrinlou doel column packed with 10% 
f f A P  on laO/laO mrrh Supelwpoh Utomam chromatographic cdumns u. 10% TCEP on 80/100 Chromororb PAW SP 2100 
SP 2100 with 0 1% cubawu ls00 or 051 fumd allitr updlyr column 

OTHER METHODS This rdmr Mothods s329 (21 1005 (dated 2/15/84) P & W  127 [3] .nd tho criteria document mrthod 
[SI OSHA M o d  59 UHS largrr (3So mg) rwb.nt uctlonr urd h u  beon ov.lu.1.d tor IW. air SatTIpl08 at 1 ppm methyfenr 
thloridr [6] 
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REAGENTS EQUIPMENT 

Eluent carbon !~Iflde,* chromatographic 1 
qualny containlnc 
or other suttable internal standard 
Methylene chloride 
Nitrogen or helium punfled 
Hydrogen prepunfied 
Air filtered compressed 

% v/v d m e ,  benzene 

* See SPECIAL PRECAUTIONS 
2 

3 

4 
5 
6 

Sampler separate front and backup glass 
tubesHlithpks?kc~p~.7cmlong 6-mmOD 
4-mm ID flame-&ed ends, containing 
activated (so0 OC) amnut shell charcoal 
@0nt=100mg backs50mg) Asilylated 
glass wod plug is placed at each end of each 
tube Presswe drop aclobss the tubes at 1 
L/mln airflow must be less than 3 4 kPa 
NOTE. Two commercialfy available tubes 

each containing 150 mg charcoal in 
two beds, may be used in tandem 

Personal sampbg pump, 001 to 02 L/mm 
wlth flexibte connecting arbbrg 
Gaschtomatograph flameianhtbndetector 
integrator and cokrmn (page tW5-1) 
vhls 2mL rnE4hed aoptum crimp caps 
Syrfngs, 1 0 6  rmdabie ta 0 1 jA 
VdumeEIfcLSks, lo-mt 

SPECIAL PRECAUTIONS Carbon dlsufflde is toxic and a serious fire and axplosion hazard (Rash point 
= -30 "c) workWlthkOrd~kr8hood 

SAMPLING 

1 
2 

3 

4 

Cailbrate each personal Samprhg pump w&h a representrtive sa- hkwa 
Break endsof sampler knmediafcdy bebe sampling. Connect ttm Iwo sorbent tubes with a 
short piece of flexible tuwlrg. Attach sampler to perslonal mpNng pump with f l d e  tublng 
Sample at an accuratel)r lmovm Uow rate between 00s and 0 2  L/min fora total sample sze of 

Separate the fron! and backup tubes and cap each tube to prevent migration of mathylene 
chlorde between tubes Pack securely for shipment 

0 5 t 0 2 5 L  

SAMPLE PREPARATION 

CAUBRA7lON AND OUAUTY CONTROL 

8 Calibratedailywithatbs&wukingirtandardsowwhrangeO01 to1Omgmethylene 
ChMde per- 
a Add known amounts of methyterm &bride to duent in 1 0 4  volumetric flasks and dilute to 

b Analyze together with samples and W s  (steps 11 and 12) 
c Prepare calibration Breph ( d o  of peak area of anaiyte to peak @ea d Internal standard vs 

P- 

ml methyi-m-) 
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Determine desorption efficiency (DE) at least once for each lot of charcoal used for sampling in 
the calibration range (step 8) Prepare three tubes at each of flve levels plus three media blanks 
a Remove and discard back sorbent section of a media blank sampler 
b Inject a known amount of methylene chloride directly onto front sorbent section wtth a 

microltter syringe 
c Cap the tube Allow to stand overnight 
d Desorb (steps 5 through 7)  and analyze together wrth working standards (steps 11 and 12) 
e Prepare a graph of DE vs mg methylene chloride recovered 
Analyze three qualtty control blind spikes and three analyst spikes to insure that the calibration 
graph and DE graph are in control 

9 

10 

MEASUREMENT 

11 Set gas chromatograph according to manufacturer's recommendations and to condttions gwen 
on page 1005 1 Inject sample aliquot manually using solvent flush technique or with 
autosampler 
NOTE If peak area is above the linear range of the working standards dilute with eluent 

reanalyze and apply the appropnate dilution factor In calculations 
Measure peak area Divide the peak area of analyte by the peak area of internal standard on the 
same chromatogram 

12 

CALCULATIONS 

13 Determine the mass mg (corrected for DE) of methylene chlonde found in the sample front (W,) 
and back (W,) sorbent sections and in the average medla blank front (B,) and back (BJ sorbent 
sections 
NOTE If W, > WJ10 report breakthrough and possible sample loss 
Calculate concentration C of methylene chloride in the air volume sampled V (L) 14 

( W, + W, - B, - B, ) lo3 
C =  a w / m 3  v 

EVALUATION OF METHOD 

Method S329 [2] was issued on June 6 1975 and validated over the range 1700 to 7100 mg/m3 at 
25 "C and 763 mm Hg using a 1 L sample [l] Overall precision s,T was 0 073 with average recovery 
95 3% representing a non signlficant blas The concentration of methylene chloride was independently 
verified by calibrated synnge pump Desorption efficiency was 0 97 in the range 1 3 mg to 5 3 mg 
methylene chlonde per sample Breakthrough (5% on back section) occurred at 18 5 mln when 
sampling an atmosphere containing 6726 mg/m3 methylene chloride at 0 187 L/min at 0% RH 
The stability of methylene chlonde on charcoal was not determined The method was used in NIOSH 
Sequences #7745 (4/8/93) #7620N (2/16/93) X7716M (1/22/93) and #7716F (1/21/93) [7] 

REFERENCES 

(I]  

[2] 

[3] 

[4) 

Documentation of the NIOSH ValMation Tests NIOSH S329 U S Department of Health 
Education and Welfare PuM (NIOSH) 77 185 (1977) 
NIOSH Manual of Analytical Methods 2nd ed V 3 S329 U S Department of Health Education 
and Welfare Pub1 (NIOSH) 77 157 C (1977) 
NlOSH Manual of Analytical Methods 2nd ed V 1 PaCAM 127 U S Department of Health 
Education and Welfare PuM (NIOSG) 77 157 A (1977) 
User check UBTL NIOSH Sequence X3990 R (unpublished November 3 1983) 

NIOSH Manual of An.lybcal Methods (NMAM) Fourth Edmon 8/15/94 
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[5] 

(61 OSHAMethodS 
[7] NIOSH Sequences (unpublished) (1993) 

Criteria for a Recommended Standard Occupational Exposure to Methylene Chlonde U S 
Department of Health, Educat&r, and Welfare PUM (NIOSH) 76-138 (1976) 

METHOD REVISED BY 

G David Foley and Y T Gagnon, NlOSH/DPSE 5329 original& validated under NiQSH Contract 
CDC 99-74-45 

\ 



TRICHLOROETHYLENE 

CC12 = CHCl MW 131 39 CAS 79 01 6 

1022 

RTECS KX4550000 

METHOD 1022, Issue 2 EVALUATION PARTIAL 

OSHA 100ppm C200ppm P300ppm PROPERTIES liquid d 1 46 g/mL Q 20 "C 
NIOSH 25 ppm C 2 ppm/l h (waste anesthebc) BP87"C MP-86 c VP99kPa 

ACGIH explouw range 11 to 41% v/v in air 
suspect carcinogen Group 1 Pertiado (74 mm Hg 98% v/v) Q 25 "C 
50 ppm STEL 200 ppm suspect uranogen 
(I ppm = 5 s  mg/m' @ NTP) 

~ 

SYNONYMS trichlomthme ethylene trichloride triclcne 

SAMPLING MEASUREMENT 

SAMPLER 

FLOW RATE 

VOL MIN 
MAX. 

SHIPMENT 

SAMPLE 
STABILITY 

BUNKS 

~~ ~~ 

SOU0 SORBENT TUBE 
(coconut shell charcoal 100 mg/50 mg) 

0 01 to 0 2 L/min 

1 LQl00ppm 
3OL 

roubne 

not determined 

2 to 10 field blanks per set 

ACCURACY 

RANGE STUDIED 

BIAS - 719% 

OVERALL PRECJSION (s ,) 0 082 [l] 

ACCURACY f 1978% 

477 to 2025 mg/m' 
(3 4-L samples) [ 11 

TECHNIQUE GAS CHROMATOGRAPHY FIO 

ANALYE tnchloroethylene 

DESORPTION 

INJECTlON VOLUME. 5 pL 

TEMPERATURE INJECTION 225 "C 
DETECTOR 250°C 

-COLUMN 70 O C  

1 mL CS, stand 30 min 

CARRIER GAS N, 30 ml/min 

COLUMN 3 m x 3-mm 00 slamless sloe1 packed 
wtth 10% OVl01 on 100/Mo mesh 
chromosorb WHP 

standud solubons of lnchloroelhylene in CALIBRATION =* 
RANGE 0 5 10 10 mg per sample 

ESTIMATED LOO 0 01 mg per sample [2] 

PRECISION (3) 0 038 @ 1 6 to 6 4 mg per sample [l] 

APPUCABIUTY The working rang. is 27 to 875 ppm (150 to 4700 mg/m') for a 3 4-L lir umplo The mothod is applicable 
to STEL dotermhations The method was usad tor samples containing 0 5 to 5 mg M c h m e n e  hom a tooldogrearing 
operation [2] 

INTERFERENCES None studied Altomato columns which hmm b.m usad w stainless steal 6 m x 3 mm OD packed with 
10% SP loo0 on 80/100 mesh Supelcoporl[2] and fused u l i  upUkry 60 m x 0 32 mm amtad with 0 2  cm OV-351 [3] 

OTHER METHODS This combines and rmsos mothods s336 [4] urd PaCAM 127 [SI The criteria document mothod is simtlu 
[6] NlOSH Method 3701 uses a port.ble gas chromatograph for field readout. 

NlOSH Mud of kmlybcaJ Methods ( N W )  Fourth Ed- 6/15/94 
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REAGENTS EQUIPMENT 

1 Carbon disulfide (CSJ chromatagrapt 1 

2 
3 Nitrogen, purified 
4 Hydrogen prepunfied 
5 Air filtered compressed 

quality 
Trichloroethylene VCE) reagent grade 

* See SPECIAL PRECAUTIONS 

~~ 

SPECIAL PRECAUTIONS Carbon d(srdf#e is toxic and a serbus firs and eXprasron hazard (flash point 
= -30 OC). Tnchloroethyiene is a suspect camhogen and a narcatiC @?8] Work with these 
substances only in a hood 

SAMPUNG 

1 
2 

3 

4 Cap the samplers Pack securely for shfpmnt 

Calibrate e8ch personal sampling pump w#h 6 repmemdve sempler in Ilne. 
Break the ends of the saqkr i rnmadw befare sampllne Mac21 sempfer to personal 
sampling pump with flexible tubing. 
Sample at an accurately knamrflow Fate between 001 -0.2 L/mhrforatotill ssmple sue of 1 
to 30 L 

SAMPLE PREPARATION 

5 P&cethefrontandback~sectbnsafthesadnplertube.inoepafpte~ Discardthe 

6 Add1.0mLCS,toe%chvlal. Capeachvlal. 
as ethyibenzsne 111 wdecane (21 or octane [3] at 

7 Allowtostand30minwkhocambndagWlon 

glass wool and foam plug& 

NOTE A suitable internal smndm& 
0 1% (v/v) maybeadddrttwsttep 

CAUBAATlON AND QUAUTY CONTROL. 

8 Calibrate dady wrth at least six woddng standads 
a AddknownamountsolT~fC)C%,br lQ-mLvd~nasksand~tothemark.  Use 

semi dilutions 85 needed to oi49br T%E concerruatkns b, the range 0 01 to 10 mg/mL 
b Analyze wth samples and blanks (steps 11 and 12) 
c Prepare calibration graph (peak ema vs. mg TCE) 
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9 Determine desorption efficiency (DE) at least once for each lot of sorbent used for sampling in 
the range of interest Prepare three tubes at each of flve concentrations plus three media 
blanks 
a 
b 

c Cap the tube Allow to stand overnight 
d 
e 
Analyze three quality control Mind spikes and three analyst spikes to ensure that the calibration 
graph and DE graph are in control 

Remove and discard back sorbent section of a media blank sampler 
Inject a known amount (2 to 20 pL) of TCE or a standard solution thereof in CS, directly 
onto front sorbent section with a microliter syringe 

Desorb (steps 5 through 7) and analyze with working standards (steps 1 1  and 12) 
Prepare a graph of DE vs mg TCE recovered 

c 

10 

MEASUREMENT 

1 1  Set gas chromatograph according to manufacturer s recommendations and to conditions given 
on page 1022 1 Inject sample aliquot manually using solvent flush technique or wlth 
autosampler 
NOTE If peak area is above the linear range of the working standards dilute an aliquot of the 

desorbed liquid wlth CS, reanalyze and apply the appropriate dilution factor in 
calculations 

12 Measure peak area 

CALCULATIONS 

13 Determine the mass mg (corrected for DE) of TCE found in the sample front (W,) and back (W,) 
sorbent sections and in the average media blank front (B,) and back (8,) sorbent sections 
NOTE If W, > W,/lO report breakthrough and possible sample loss 
Calculate concentration C of TCE in the air volume sampled V (L) 14 

( W ,  + w, - 6, - 6 , )  103 C =  mg/m3 
V 

EVALUATION OF METHOD 

Method S336 was issued on June 6 1975 (41 and validated with generated atmospheres using a 
calibrated synnge dme [l] Average recoveries were 92 to 94% (16 samples) in the range 477 to 
2025 mg/m’ for 3 4 L samples Breakthrough volume of 18 5 L (effluent = 5% of test concentration) 
occurred after sampling for 99 min at 0 187 L/mn from an atmosphere containing 2266 mg/m’ 
trichloroethylene in dry air Desorption efficiency for SKC Lot 105 activated coconut charcoal in the 
range 1 6 to 6 4 mg per sample averaged 96 4% wlth S, = 0 7% (18 samples) n Octane was used as an 
internal standard in the chromatographic measurements The semiquanile ranges of desorption 
efficiencies in two rounds of the Proficiency Analytical Testing (PAT) program were 0 97 to 1 0 for 
charcoal tubes spiked with 0 6 to 1 1 mg trichloroethylene [9] 
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